CONSTRUCTION TRENDS 


Notes on significant movements in the construction industry 


ENR Highway and Bridge Volume Lower 


Tue Nation’s HicHway construction votume for 1941 
reported by Engineering News-Record for state, 
county, town and federal roads totaled $582,847,000, 
14 percent below the all-time peak of $678,172,000 
reached in 1940. The sharp drop in local road work 
was responsible for the decrease as state work increased 
6 percent. Bridge construction for the past year, 
$111,628,000, declined 7 percent from the preceding 
year’s volume. 

Two of the six sections of the country reported in- 
creased highway construction volume as compared with 
1940. New England lettings were 22 percent higher, and 
Far West total gained 8 percent. Two other areas almost 
matched their 1940 volumes, West of Mississippi, 1 
percent under, and the South down just 0.2 percent. 
Middle Atlantic and Middle West dropped 27 and 40 


percent, respectively, from the preceding year’s levels. 


Four geographical sections topped their 1941 bridge 
construction marks, but sharp declines in the Middle 
Atlantic and Far West offset these increases. New 
England bridge volume climbed 79 percent; South, 78 
percent; Middle West, 184 percent; and West of Mis- 
sissippi, 25 percent. Middle Atlantic and Far West 
were 5] and 46 percent lower, in that order. 

Despite better than average totals for both high- 
ways and bridges, their respective volumes represent 
only 9.9. and 1.9 percent of the 1941 heavy engineer- 
ing construction work as compared with 17 percent 
for highways and 3 percent for bridges in 1940. Greater 
emphasis on defense buildings, airports and airbases, 
and shipbuilding facilities, plus the failure to appro- 
priate funds for defense roads until late in the year, 
were the prime factors that resulted in the lower high- 
way and bridge shares of the 1941 construction total. 


BRIDGE AND HIGHWAY CONSTRUCTION VOLUME 
( ENR Reported Totais ) . 
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SURFACE AN AIRPORT’ QUICKER 
with a PIONEER TRAVEL-MIX PLANT 


i 
ee 


elo eke NL | oe 


; Pewee ewe IT PICKS UP OIL FROM A RELAY 
r AGGR TRUCK TO ITS OWN SUPPLY TANK 
tat haat :¥ : WHILE PLANT IS TRAVELING 


IT MEASURES THE OIL OR BITU- 
MEN THRU A METERING PUMP 


Dems 


PeTENA TING] 
4 aA 


a ee 
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TO PREVENT SEGREGATION AND irae oan os hal 
INSURE BETTER MIX 


IT IS SPREAD, FINISHED, AND 
ROLLED 


FOR FURTHER INFORMATION WRITE, WIRE OR PHONE 
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ject in the present emergency. The 
Coos statistics of highway work 
done during 1941 and estimates of 
1942 work have been included. This 
information is given by states and 
then is summarized in tabular and 
chart form. Given separately is the 
record of work on access roads and 
the defense highway network. 


THINGS TO COME 


e Without precedent as a guide, 
cylindrical steel columns, 95 ft. 
high, placed 110 ft. apart, were re- 
cently installed at a shipyard with- 
out the use of braces or guys. 
The columns support overhead 
crane rails 630 ft. long and 95 ft. 
apart, which were designed to 
carry a moving load of 165,000 Ibs. 
Erection operations and _ design 
formula will be described in the 
Feb. 26, issue. 


¢ How the capacity of existing 
trickling filters at sewage disposal 
works can be doubled by a simple 
change in operating methods will 
be revealed in an article describing 
recent experiences in England to be 
included in the Feb. 26, issue. 


* Two bobtail swing spans are 
being built over the Miraflores locks 
of the Panama Canal, providing the 
first rail and highway connections 
between the continents of North and 
South America. This major defense 
project will be reviewed in an early 
issue. 


* A method of accurately deter- 
mining the moisture content of soil 
samples in less than 10 minutes, 
where granular materials are in- 
volved, has been developed and is 
being used in the field and in the 
laboratery at Mud Mountain Dam. 
A forthcoming article will describe 
this unusual and practical method. 
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NUL tons 


of Ryerson Reinforcing used in this 


Like thousands of other contractors, Dahl & 
Stedman—builders of this new Chicago plant— 
depend on Ryerson for prompt “on location” 
delivery of wire mesh, reinforcing steel and ac- 


cessories. 


It will also pay you to check with Ryerson 


whenever you need reinforcing bars, wire mesh, 


new Plant 


accessories, etc., for defense purposes. Bars are 
accurately cut, bent and tagged according to blue 
prints and specifications, and deliveries are al- 


ways coordinated with the progress of the job. 


Joseph T. Ryerson & Son, Inc. Plants at: Chicago, 
Milwaukee, St. Louis, Cincinnati, Detroit, Cleve- 
land, Buffalo, Boston, Philadelphia, Jersey City. 
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Nee a 
ONTHLY CONSTRUCTION BUSINESS SUMMARY 


ENR CONSTRUCTION VOLUME AND NEW CAPITAL... FHA MORTGAGES 


-———January— . ~—December-January . a COST INDEXES 
1941 1942 % 1941 1942 % . 
(,000 omitted) (5 wk.) (5 wk.) Change (4 wk.) (5 wk.) Changet 


Construction....-.-++++++++- $584 549 $628,780 +7 .5 $269 ,689 $628 ,780 +86 .5 
Construction.......--++--- 174,679 51,121 —71.0 47 ,952 51,121 —15.0 
Phi sine ¥ sees 409,870 577,659 +41.0 221 ,737 577,659 +108.0 

























he 274/859 497/100 +81.0 167.650 97100 37 .0 
ns Fe hcte ee ee oe CONSTRUCTION COST | 
oductive Capital...... $93,988 $559,914 +496.0 $1,612,832 $559,914 -—72.0 x, 

Total Tol Nev cotment Tes, ns. 80/325 98/614 23.0 45/582 98'614 +73.0 

ne on-federal work)......... 13 ,663 11,300 —17.0 4,000 11,300 +126.0 

F Federal (federal BEER cies) ova s cess 450 ,000 cee 1,563,250 450,000 —77 .0 

FHA Mortgages Selected for Ap- 
Bett eeuselesss ; $85,993 $54,670* —36.0 $64 , 230 $54,670* —15.0 





Fed for difference in number of weeks. * Preliminary. 


ee toales teh I, 
CONSTRUCTION COSTS ... WAGE RATES ... PRICES rr 


—————Changes January to February -————, 




































-~—February—— % ——1941—— ——— 1942--——_, 
1941 1942 Change Jan. Feb. % Jan. Feb. % 
Construction Cost EX MBER 

ide, 1913 = 1005 sa 250.50 269.41 +7.6 249.69 250.50 +0.3 267.63 269.41 +0.7 ENR IND NUMBERS 
ENR ilding Cost Index, ‘ ‘ ‘ 6 , — ae . Construction Cost Building Cost Votume 
19138 =100$........---- 208.42 218.44 +4.8 207.94 208.42 +0.2 217.12 218.44 +0.6 Base=100 1913 1926 1913 1926 ‘13 ‘26 

i , , , icienc Feb., 1942... 269.41 129.51 218.44 118.08 
t Does not reflect increased costs due to more overtime, lower labor efficiency, delivery delays, etc. J , , y.% of o-— 3 
an., 1942... 267.63 128.65 217.12 117.37 503 221 
' Dec., 1941... 266.16 rH 94 216.37 116.96 217 95 
ENR 20-CITIES’ AVERAGE Nov., 1941 266.13 127.93 216.54 117.05 282 124 
Bel seuss a's $0.713 $0.780 +9.4 $0.711 $0.713 +0.3 $0.776 $0.780 +0.5 Oct. 1941 264. 46 127.13 215 92 116.72 263 115 
Sled Labor uy. 3trades) 1.470 1.5836 +4.5 1.469 1.470 +0.1 1.531 1.536 +0.3 Sept. 1941... 263.12 126.48 214.58 116.00 419 184 
DE... 1.568 1.6388 +4.5 1.568 1.568 0 1.626 1.638 +0.7 Aug., 1941... 260.41 125.18 212.45 114.84 434 1% 
Brac Ironworkers ~.» 1.585 1.509 +4.2 1.535 1.535 0 1.599 1.599 QO July, 1941... 258.18 124.11 210.22 113.64 635 278 
“ee =«Carpenters..........-- -. 1.3807 1.370 +4.8 1.308 1.307 +0.2 1.870 1.370 QO June, 1941... 256.79 123.44 209.41 113.20 492 216 
May, 1941. 255.55 122.84 209.24 113.11 275 121 
Cement, per bbl.......... $2.51 $2.60 +3.6 $2.53 2.51 —-0.8 $2.60 $2.60 QO = April, 1941 252.40 121.33 208.60 112.76 322 141 
Reinforcing steel. er ewt.. 2.53 2.61 +3.2 2.53 2.53 0 2.61 2.61 0 Mar., 1941 250.71 120.52 207.88 112.37 386 169 
Struct. steel shapes, base... 2.10 2.10 0 2.10 2.10 0 2.10 2.10 oO  Feb., 1941 250.50 120.42 208.42 112.67 374 164 
fa oo Ts kk. ¥.17 1a +3.4 1 .4a7 1.17 0 1.20 1.21 +0.8 Jan, 1941 249.69 120.03 207.94 112.46 402 176 
Mft.. 40.68 47.57 16.9 40.34 46.68 0 6.7 57 : 
Lumber, oad i. Mft. 38 49 41 74 *h8.4 38 .07 38 49 +1 4 40.76 rif 74 +2 4 1941 (Av.) 257.84 123.95 211.46 114.32 375 164 
Brick, common, per M. ; 14.45 15.28 +5.7 14.44 14.45 +0.1 15.21 15.28 +0.5 1940 (Av.) 241.96 116.31 202.81 109.64 269 118 
Ready-mixed concrete, cy. 6.93 7.20 +3.9 6.96 6.93 —0.4 7.17 7.20 +0.4 1939 (Av.) 235.51 113.21 197.44 106.73 211 92 
Struct, clay tile, 3x12x12 74.14 75.83 +2.3 74.14 74.14 0 75.65 75.83 +0.2 1938 (Av.) 235.86 113.34 196.83 106.40 197 86 
Paving Asphalt, cars, ton.. 14.24 15.28 +7.3 14.24 14.24 O 15.21 15.28 +0.5 





i Skilled building trades 
MATERIAL SHIPMENTS ... BUILDING PERMITS average ( bricklayer, 


carpenters, ironworkers)- 








——— January—— % Dec. Change 
1941 1942 Change 1941 be Jan 
Lumber (% 1935-39 week seas. av.) N.L.M.A..... 148.6 136.0 —8.5 121.3 +12.1 . 
(% operating capacity) A.I.8.1. a ica A ide 95.9 97.1 +1.3 96.2 +0.9 3 | 
z ee : rE CONSTRUCTION WAGES 
—December , t ~Twleve Months—. % L 
1940 1941 Change 1940 1941 Change o ENR-20-City Average 
Fabricated Structural Steel, tons, A.I.S.C. 155,526 176,126  +13.3 1,515,543 2,251,089 $48.5 Hourly 
Cement, thous. bbl., U. 8. B. Oe sao des 8,192 11,511 +41.0 130,315 167 ,508 +28 .5 i. 
ing Permits, Dun & Bradstreet Ss 
(,000 omitted)..... lee . $113,552 $93 ,848 —17.4 $1,362,666 $1,463,265 +7 .4 °o 
oe Common labor 
average --\ 
COST OF LIVING INDEXES 
-———- December— % Nov. % Change 
1940 1941 Change 1941 Nov.-Dec, i , , 
Cost of Living Index, N.ILC.B..............0005 85.9 93.4 +8.7 92.9 +0.5 1940 = 19411942 
Rent (Housing) Index, N.I.C.B................. 87.5 89.9 3.7 89.5 +0.4 





ENGINEERING CONSTRUCTION CONTRACTS——-ENGINEERING NEWS-RECORD———JANUARY, 1942 


Engineering News-Record reports projects of the following minimum costs;—waterworks, excavation, drainage and irrigation, $15,000; other public works, $25,000 
industrial buildings, $40,000; other buildings $150,000 


Five Weeks—Thousands of Dollars (000 Omitted) 
——— United States— —- 











New Middle Mid West of Far January January 
England Atlantic South West Mississippi West 1942 1941 Canada 
Public Works 
RS fs. cis. aes 400004906 837 951 1,911 1,071 1,139 872 6,781 191 
Sewerage es evedend see 1,253 3,216 418 744 688 1,315 7,634 112 
ID. soos oes tvecves 720 2,928 1,008 2,307 667 1,039 8,669 30 
Earthwork and waterways...... 243 99,708 1,077 3,708 5,366 113,629 
Streets and roads.............. 1,105 6,794 6,955 7,341 2,615 33,204 567 
Buildings, public a ate eh vee 6,003 70, 202 70,896 44,034 30,605 311,297 2,085 
Unelassified, public............ 9,070 43,505 655 9,707 19,691 96 445 2,701 
EE re 19,231 122,390 223 , 546 83,705 67 , 284 61,503 577 ,659 409 , 870 5,686 
Federal government (included in 
above classifications)......... 14,872 102 ,468 213 ,063 62 , 836 56,292 47 , 569 497,100 274,859 
Private 
S| ys ccccken setbes we! meawveuwera 32... reer eee 4 60 92 629 
Buildings, industrial........... 2,323 4,588 1,000 3,405 6,769 1,615 19,700 85,081 1,460 
Buildings, commercial.......... 2,695 12,963 2,922 1,312 3,165 3,285 26 , 342 66,605 310 
Unclassified, private. .......... 25 816 2,008 321 1,340 477 4,987 22 364 400 
WONG 03 oo da ce aedsvese 5,043 18 , 367 5,962 5,038 11,274 5,437 51,121 174,679 2,170 
Total Engineering Construction: 
January, 1942 — (5 weeks) ee 24,274 140 , 757 229 , 508 88,743 78,558 66,940 (28,780 7, 856 
December, 1941 — (4 weeks) : 15,181 73,813 47 ,689 40,115 50,515 42,376 269 , 689 17 , 596 
January, 1941 — (5 weeks)......... 32,347 129 ,933 135,000 125,108 78,901 83,270 .. a 584,549 7,554 
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War damage clause inserted 
in all engineer contracts 


Contractor absolved of any responsibility for damage to 
government property, and damage fo contractor's plant 
is studied by corps; no decision on existing contracts. 


The Corps of Engineers is now insert- 
ing into all its new construction contracts 
, clause recognizing that the contractor 
shall not be held liable for damage to the 
project resulting from enemy action. This 
clause (ENR, Feb. 5, p. 14) stipulates 
that any damage may be repaired by the 
contractor under a change order. 

It is not yet certain what will be done 
about existing contracts. No war clause 
has yet been blanketed into these con- 
tracts, but it is recognized that in some 
situations, at least, this may be necessary. 

Even more uncertain is the handling 
of damage to the contractor’s own equip- 
ment and injuries to his employees. It is 
generally recognized in the War Depart- 
ment that contractors must be compen- 
sated for such but the exact 
method is still to be worked out. Any final 
solution will probably be held up until 
the RFC works out its scheme for a gen- 
eral war damage insurance system. A bill 
now before Congress provides for setting 
up such a plan. Details are very vague, 
but present intention is to grant auto- 
matic property insurance up to $15,000, 
with additional insurance available, per- 
haps through fire insurance companies, 
upon payment of a premium. 

If this plan goes through it will prob- 
ably be relied on to protect contractors 
against property loss. It will still leave, 
however, the question of compensation 
for personal injury, and this will prob- 
ably be covered by a contract clause. 

Meanwhile, Congress has authorized 
the Navy’s Bureau of Yards and Docks 
to use any of its public works appropria- 
tions to compensate contractors and their 
employees for losses arising as the “direct 
result” of enemy action. 

The Seattle district office of the U. S. 
Engineers last week announced it had in- 
serted a war damage clause in its specifi- 
cations for airport work, which read as 
follows: 

“It is expressly understood and agreed 


losses, 
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that the contractor shall not be liable 
for damage to or destruction of the work 
or any part of the work covered by this 
contract resulting from enemy opera- 
tions. In the event the work covered by 
this contract is damaged due to enemy 
operations, the contractor shall, if so or- 
dered by the contracting officer, repair 
such damage under a change order stipu- 
lating the additional sum to be added to 
the contract price and the additional time 
for performance. In the event the work 
covered by this contract is destroyed or 
damaged due to enemy operations and 
the government decides not to replace or 
repair such work, the contractor shall be 
paid all costs reasonably incurred in con- 
nection with the prosecution of the work.” 


Ask funds to house 
federal employees 


An expected increase over pre-war lev- 
els in Washington’s population of some 
half a million by the middle of summer 
has brought a request from Charles F. 
Palmer, Defense Housing Coordinator, 
for $50,000,000 to finance immediate con- 
struction of 10,000 homes for federal 
workers. The sum also would provide for 
the building of schools, water works, sew- 
ers, refuse disposal system, hospitals, 
streets and recreation facilities. 

The money would be provided by 
amendment of the Lanham Act, which 
authorizes appropriations for housing in- 
dustrial and war workers, but does not 
provide for homes for federal workers in 
the District. Hearings are now underway. 

The new program calls for construction 
of homes for workers in the $2,000 in- 
come bracket. It is estimated that at least 
$10,000,000 will be needed for construct- 
ing needed utilities and community facili- 
ties, leaving $40,000,000 for erection of 
about 10,000 dwelling units. 
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More than 71,000 new Federal em- 
ployes came to Washington between 


April, 1940 and December 1, 1941. This 
represents a population increase of more 
than 210,000 not including the several 
thousand officers and enlisted men of the 


army and navy. Meanwhile, only some 
33.000 housing units, half apartments and 
half single-family dwelling units, have 


been built during this period. 

Now under construction in the Wash- 
ington area are about 5,250 housing units 
financed 
tions. These are for Army and Navy em- 
ployees and industrial More- 
over the RFC’s Defense Homes Corp. is 


from war housing appropria- 


workers. 


planning to build about 4,500 houses for 
federal workers, but yet 
under construction, 

The President has allocated $19,800,- 
000 to the Alley Dwelling Authority out 
of the $300,000.000 
able housing to permit construction of 
4.500 houses in the district. This money 


these are not 


fund for demount- 


was not included under the Lanham act 


restrictions, which prevent use of other 


housing funds in the district. 
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New supervising architect 


George Howe, of Philadelphia, has been ap- 
pointed Supervising Architect of the Public 
Buildings Federal Works 
Agency, succeeding Louis A. Simon of Balti- 


Administration, 


An architect for 
more than 25 years, Mr. Howe has been asso- 
ciated with the office of Supervising Architect 
as consultant since 1939. 


more, who retired recently. 


(Vol. p. 233) 81 

















































WASHINGTON 
HIGHLIGHTS 


Tue Bureau oF RECLAMATION has asked 
Congress to revise the 1937 act which was 
passed to prevent speculation in lands to 
be irrigated by the Grand Coulee project. 
That act provided for appraisals (which 
are now complete) of the unirrigated 
value of the project lands and provided 
penalties for sale of the land at more 
than the appraised value. The proposed 
revision, instead, would in effect forbid 
sale of the land at more than the dry price 
and make it impossible for the seller to 
collect any excess price. The bureau 
would be directed to divide the project 
area into homesteads of a size, up to 160 
acres, suitable for the support of one 
family. Persons owning more land than 
is contained in one such homestead would 
be unable to get water for the extra land 
and would be required either to sell the 
extra land at the dry price or give the 
government a power of attorney to sell it 
for them. Other provisions would per- 
mit the government to build townsites on 
the project land and to make improve- 
ments to homesteads, to be paid for by 
homesteaders at 3 over forty 
years. Because of the war, the irrigation 
phases of the Grand Coulee project have 
been indefinitely deferred. 


percent 


Tue New Sav tt Ste. Marte lock, author- 
ized by the Senate last week in a separate 
bill for immediate construction is being 
held up in the House. The rivers and 
harbors committee has included it in the 
omnibus river and harbor authorization 
bill, which will not be reported for some 
weeks, 


Crvit1ans who worked on construction of 
the Panama Canal would be granted 
annuities under a bill which the Senate 
passed last week and sent to the House. 


STEEL PLATE users are being pressed by 
WPB to make the maximum possible use 
of plate less than 34 in. thick and 72 in. 
wide. About a third of the potential plate 
making capacity of the steel industry 
arises from the conversion of strip mills, 
most of which can only make plate in 
the thinner and narrower sizes. The heav- 
iest defense demand is for the thick wide 
plate which can only be made by sheared 
plate mills representing a little over a 
quarter of the plate capacity, and it is 
therefore desired to conserve these sizes 
as much as possible. 


Price SCHEDULE No, 94 will freeze West- 
ern pine lumber prices at about the levels 
of early last October, $2 to $5 per thou- 
sand below current levels. 
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Spectacular formwork fire does only slight damage 


Preliminary inspection indicates that the new 
Statler hotel under construction in Washington, 
D. C., came relatively unscathed through a 
formwork fire last Sunday. 

A stee/ frame structure with reinforced con- 
crete floors, steelwork was completely erected 
and the first and second floors poured and 
stripped when the fire broke out. Forms for 
the next floor above (called the fourth floor) 
were in place, and concrete pouring was about 
The most 
recently placed concrete in this floor was 48 
hr. old and the oldest had been placed eight 
Erection of forms and place- 


75 percent complete on Sunday. 


days previously. 
ment of reinforcing steel for the fitth floor 
had started. 

The fire is believed to have started between 
the second and fourth floors, and fed on the 


fourth floor formwork and bracing. Although 


Ontario to complete 
Trans-Canada Highway 


Completion of the last link in the 
Trans-Canada Highway is to be carried 
forward despite war conditions, accord- 
ing to an announcement made recently 
by Premier Hepburn of Ontario. Work 
on the 153-mile uncompleted portion be- 
tween Hearst and Geraldton in northern 
Ontario was begun last year but was 
slowed up by Canada’s war effort. It is 
to be continued as a war measure, there 
being ne highway in Canada connecting 
the eastern provinces with the prairie 
provinces. 
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first reports said the blaze started from solo. 
manders being used to warm the concrete, in- 
vestigation indicated that all salamanders had 
been extinguished the previous night. 

None of the recently-poured concrete col- 
lapsed and none is obviously sagging, but 
Until more 
debris is cleared, it will not be known if there 
was any spalling of this or the second-floor 
concrete. A dozen light steel girders are seri- 
ously warped and must be replaced, but pend- 
ing more detailed study, it appears that none 
Some of the fifth 
floor formwork collapsed, and the lower port 


measurements are now in progress. 


of the columns is injured. 


of the steel erection lift was warped in places. 
The fact that the building was not closed in 
and a high wind was blowing, apparently pre- 
vented any serious concentration of heat thot 
would have resulted in more damage. 


Dorr Company speeds 
Pearl Harbor sewage job 


The Dorr Company has received an 
order, carrying an A-l-a priority rating 
for sewage treatment equipment for a 
disposal plant to serve the U. S. Naval 
Hospital at Pearl Harbor, Hawaii. It is 
to be of the biofiltration type, with a ca- 
pacity for 2,000 population, and will in- 
clude a combination primary clarifier and 
sludge digestion tank. One week after 
receipt for the order 22 new drawings for 
the job had been completed and manu- 
facturing orders had been issued to fabri- 
cating shops. 
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) Munitions plant expansion to double 
y.$. arms production capacity 


President asks $3,931,000,000 for addition of new manufacturing 
capacity as part of bill covering Army expansion 


New presidential requests for funds 
is week demonstrated that a munitions 
slant expansion program even bigger 
; 


than last year’s schedule is lined up for 
1942. a 
Since the beginning of the year, new 
plant expansion funds totalling more than 
seven billions have been put on the books. 
As predicted on these pages (ENR, 
Dec. 25, p. 1), the United States is going 
to more than double its munitions plant 
capacity. The pre-Pearl Harbor armament 
factory program totaled just over six 
billion dollars—five-sixths of it financed 
with public funds. 
This week the President asked for 
§ $3,931,000,000 for addition of new manu- 


facturing capacity. To this must be added 
the $933,000,000 for airplane plants in- 
cluded in last month’s Air Force expan- 
sion bill and a substantial part of the 
$2,500,000,000 increase in RFC borrow- 
ing capacity now pending before Con- 
gress. 

The President’s latest request is  in- 
cluded in the $23,000,000,000 supple- 
mental estimate to cover part of the cost 
of expanding the army. Troop housing 
costs are not included in this estimate, 
but probably will be covered in another 
War Department appropriation due soon. 

Although expenditure of this money 
will unquestionably involve a huge con- 
struction program, it is to be expected 
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Army cars use uncompleted Panama highway 


Army units in the Canal Zone are already 
using the uncompleted grade of the new high- 
way connecting the ends of the Panama Canal. 
Cut through tropical jungle from near Madden 
Dam for 24% miles to the Atlantic end of 
the canal, the new highway will provide an all- 
weather road from Balboa to Colon. The only 
land connection now is the Panama Railroad. 
(ENR July 17, 1941, p. 96). 

A concrete highway was built from Panama 


City and Balboa to Madden Dam about ten 
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years ago to facilitate construction of the dam. 
It is about 25 miles long. The new road, largely 
outside the Canal Zone on a right-of-way pro- 
vided by the Republic of Panama, also is to 
be of concrete, two 10-ft. lanes separated by 
a 4-ft. median zone of oil-treated gravel. Grad- 
ing of this road is well advanced and paving 
has started. It is expected that work will be 
completed before the rainy season begins in 
May. Construction is by force account under 
direction of the Public Roads Administration. 
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that a larger proportion than formerly 
will go for machinery, rather than build- 
ings. Elimination of much civilian manu- 
facture will make a lot of floor 
available. 

The billion dollar 
appropriation bill for fiseal 1943 
single appropriation which ever 
passed any legislature—-contains just 
over a billion dollars for public works of 
the Bureau of Yards and Docks. For the 
current fiscal year 
has been provided. 

The bill appropriates $528,.705,000 in 
cash and $500,000.000 in contract authori- 
zations. Unlike previous appropriations 
for naval public works. this money is 


space 
twenty-seven naval 
largest 
has 


just under a billion 


provided in a lump sum with no specifica- 
tion as to the projects on which it is to 
be spent. It is stated, however, that a large 
part of the contract authorizations will be 
used for construction of huge supply de- 
pots on the coasts of the continental U.S. 


Roadbuilders survey 
powered equipment 


{ survey of the amount of powered 
roadbuilding equipment in the hands of 
highway contractors is being made by the 
American Road _ Builders Association. 
Started about two weeks ago. the survey 
is still underway. The figures are expected 
to throw some light on the problem, now 
being studied by WPB, of how much ma- 
terial needs to be allocated this year to 
manufacture of construction equipment. 


War factory work yields 
duPont under | percent 


Ordnance plant construction work un- 
dertaken by E, I. duPont de Nemours & 
Co, will yield a return of about 1 percent. 
according to the 140th annual report re- 
leased this week for the company. 

W. S. Carpenter Jr., president, as- 
serted that the company is making an 
“effective and substantial” contribution 
to the armament program, primarily 
through erection and operation of the 
government-owned ordnance plants, but 
also in its own factories. Mr. Carpenter 
said that the ordnance plants will re- 
quire “several hundred million dollars” 
of government funds for their construc- 
tion and probably an even greater addi- 
tional outlay for their operation, depend- 
ing on the duration of the war. 

He explained that contracts were taken 
on a_ cost-plus-fixed-fee basis because 
their urgency would not permit detailed 
preparation of cost estimates. On the con- 
struction work, he said, duPont expects 
a return of about 1 percent, while the 
plant operations will yield an average of 
about 5 percent of the cost involved, both 
computations made before federal taxes 
are deducted. 
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Civilian emergency roads 
get special markers 


Designating clearly secondary roads 
available to civilian motorists should 
main arteries be pre-empted by military 
authorities, New York, New Jersey and 
Connecticut are cooperating in a pro- 
gram to erect distinctive markers, ac- 
cording to Billings Wilson, chairman of 
the Metropolitan Defense Transport Com- 
mittee, New York. 

The alternate road markers will serve 
a dual purpose, Mr. Wilson said, in that 
they will provide clearly marked by- 
passes for motorists wishing to avoid 
traffic jams. 

The new markers, standard black and 
whire wooden signs, will carry the state 
initials, the route number, and the word 
“civil”, Route numbers are all in the 
500’s, ranging from 501 to 594. Whenever 
possible, the new numbers will be related 
to the existing highways which they 
parallel—for example, Civil Route 501 
will parallel U.S. Route 1; Civil Route 
532 is an extension of N. Y. Route 32 
into New Jersey. 

Erection of the signs in Connecticut 
and in New York State above the New 
York City line is nearly completed. New 
York City markers probably will be put 
up within thirty days and work on the 
New Jersey signs is in progress. The 
new route numbers will be shown on all 
the 1942 New York metropolitan area 
road maps. 


Canada strengthens its 
building license control 


C. D. Howe, Canadian minister of mu- 
nitions, announced at Ottawa the issuance 
of a new order-in-council superseding ex- 
isting restrictions and drastically tighten- 
ing Canadian government control over 
all construction activities in the Do- 
minion, 

The new order makes it mandatory for 
any person constructing, remodeling or 
making repairs to a building, or who con- 
templates installing equipment, to ob- 
tain a license from Construction Con- 
troller C. Blake Jackson, if the work is 
to have an overall cost exceeding $5,000. 

Sole exemptions to the order are fed- 
eral government projects and work 
financed entirely by the federal govern- 
ment. Controller Jackson is empowered 
to reduce the $5,000 limit still further if 
the present shortage of steel and other 
materials or the shortage of manpower 
makes it necessary. 

Cutting out all previous exemptions, 
which included works for logging, min- 
ing, fishing, etc.. and much private con- 
struction, and reducing the previous value 
limit from $10,000, the new order in 

effect puts control of practically all con- 
struction activity in Canada under the 
direction of the federal government. 
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Demolition starts on Boston elevated railway 


Demolition work by the Boston Elevated 
Railway on 2 miles of its Atlantic Avenue line 
began Feb. 3 after the Massachusetts State 
Supreme court had ordered the company to 
dismantle the structure at its own expense. The 
line has been shut down since Oct. 1, 1938 
due to excessive cost of operation in relation 
to revenue. 


The railway itself decided to dismantle ¢ 
portion of the line for the recoverable moterio 
in it, but the greater part will be removed by 
contract for which bids will close on Feb, 18 
It is estimated that over 9,000 tons of scrop 
steel and iron and 356,906 Ibs. of copper will 
be recovered. Most of the steel! and iron v;l/ 
be utilized for war purposes. 


EL 


Schedule New York truck 
terminal hearing 


The Port of New York Authority has 
set Feb. 24 as the date for a public hear- 
ing on a proposal for immediate con- 
struction of a $2,000,000 motor truck 
terminal to speed deliveries by long dis- 
tance motor carriers. More than 200 scat- 
tered terminals now serve the city. 

The proposed terminal would be a four- 
story structure covering about 75,000 ft. 
of ground area, providing facilities for 
freight handling and offices. 


Pennsylvania abandons 
much new highway work 


Pennsylvania’s 1942 new work pro- 
gram for the state highway department, 
originally estimated at $40,000,000, has 
been virtually abandoned because of the 
war and only new construction vital to 
military movements and defense work 
will be given clearance, the state highway 
department announced recently at Har- 
risburg. 

The approximately $18,000,000 allo- 
cated for maintenance work will be ex- 
pended as scheduled, however. 
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Sanitation Commission 
reports on work 


Viewing its accomplishments with 
“great satisfaction,” the Interstate Sani- 
tation Commission has presented its fifth 
annual report to the governors of the 
three states represented, indicating that 
commission activities have resulted to 
date in the completion of 77 sewage treat- 
ment plants and the start of construction 
on seven others. 

Created by compact adopted by the 
legislatures of the signatory states, under 
Congressional authorization, the commis- 
sion represented at its inauguration only 
New York and New Jersey. Connecticut 
obtained representation on the commis. 
sion in 1941, to join in the now tri-state 
war on harbor pollution. 

As a result of recommendations made 
by the commission and acted upon by 
the various states and municipalities, the 
report estimated that four times as much 
pollution is being removed from the sani- 
tation district (embracing the New York 
metropolitan area) as there was in 136. 
The report noted that all remedial action 
has been taken without recourse to 4 
single court order. 

Seth G. Hess is executive secretary 
and chief engineer of the commission 
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More dams likely on Cumberland River 
as engineers prepare fund request 


with Wolf Creek Dam already under way a rapid start is being 
on two more hydro-power projects to supplement power in 
southeost; three smaller dams projected. 


Congress will probably be asked soon 
to authorize the Corps of Engineers to 
add two more projects to its power and 
food control program on the Cumberland 
River to supplement the Center Hill and 
Dale Hollow dams recently put under 
construction. The Cumberland River pro- 
gram is fitted into the general electric 
power development program for war in- 
dustries in the southeast. The projected 
plan for the Cumberland includes three 
dams which are not yet authorized, the 
Rossview, Three Islands, and Stewarts 
ferry projects, which would cost, exclu- 
sive of power installations, $8,000,000, 
$8,600,000, and $11,000,000 respectively. 
However, before these dams can be built, 
Congress will have to raise the authorized 
limits of cost of the comprehensive Ohio 
Valley plan, of which the Cumberland 
scheme forms a part. 


Wolf Creek Dam was first 


The Corps of Engineers started its 
Cumberland River program last summer 
when it began construction of the Wolf 
Creek Dam as a straight flood control 
project at an estimated cost of $35,- 
000,000. In December Congress directed 
that the project be expedited and that 
power facilities be installed — 125,000 
kw. at first and 250,000 kw. ultimately. 
The initial power installation at Wolf 
Creek will add $20,000,000 to the project 
cost. It is expected that power will be 
delivered from Wolf Creek in the fall of 
1944. Although the dam will be closed 
earlier, 1944 is the earliest date delivery 
of power equipment can be made, under 
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the project’s A-l-d priority rating, due to 
huge naval demand for turbines. 

At the time Congress authorized addi- 
tion of power at Wolf Creek it also au- 
thorized construction of two more dams 
on the Cumberland. Center Hill Dam on 
the Caney Fork River, will be an earth 
and concrete structure similar to Wolf 
Creek. It will cost $25,400,000, will have 
an initial power installation of 77,000 kw. 
and an ultimate of 105,000 kw. Dale Hol- 
low Dam, on the Obey River, is of grav- 
ity concrete design (chiefly because of 
the absence of suitable earthfill in the 
neighborhood). It will cost $14,500,000, 
and will generate 30,000 kw. at first, 
45,000 kw. later. This dam will be fin- 
ished in about a year, but it will be two 
years before turbines can be obtained. 

The third supplemental defense appro- 
priation, which provided for these three 
power projects also, for the first time, au- 
thorized the Corps of Engineers to award 
contracts for river and harbor work by 
negotiation. This new authorization was 
used on the two Cumberland Dams, and 
served to get them under construction 
very quickly. The appropriation was 
signed Dec. 17, and by the first of the 
year construction of Dale Hollow had 
started under a letter of intent although 
award of contract, to Morrison-Knudson 
Co. of Boise, Idaho, was not made until 
several weeks later. The contract for Cen- 
ter Hill had also been awarded by mid- 
January jointly to Massman Construc- 
tion Co., Hamilton Construction Co., and 
Metcalfe Construction Co., all of Kansas 
City, Mo. 
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Cumberland River watershed where new hydro-power dams for Southeast war 
factories are being rushed by Corps of Engineers—Black reservoirs are underway. 
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Saving of welding wire 
by proper use urged 


ELECTRODE material must be conserved 
by efficient use if welding is to contrib- 
ute its maximum advantage to the war 
effort, reports Clayton B. Herrick, weld- 
ing engineer, Lincoln Electric Co., Cleve- 
land, Ohio. There are a 
number of factors which affect the most 
eficient use of electrodes, and Mr. Her- 
rick urges that widespread account be 
taken of them, Selecting the right type of 
joint and being careful about fit-up are 
two ways to conserve weld metal. Then 
there is the important point of choosing 


considerable 


the correct type of electrode, being sure 
that it has and maintains a uniform coat- 
ing, that its physical properties are suit- 
able, that it is fast flowing, and that it 
causes minimum splatter and slag loss. 

Wherever possible electrodes that pro- 
duce flat beads should be used; other- 
wise not only is metal wasted but time 
is consumed in removing excess metal. 
The electrode should, of course, be used 
according to the procedure recommended 
by the manufacturer. 

It is particularly important to choose 
the right size electrode, the largest diam- 
eter wire that can be used effectively 
producing the greatest saving; this sav- 
ing, for example, runs up to 40 percent 
per pound deposited when 4 in. instead 
of * in. size is used. Furthermore, as 
long electrodes as possible should be 
used, to reduce the number of stub ends. 
These stub ends should be as short as 
possible, 2 in. or less, since a %-in. dif- 
ference in a stub end saves about 3 per- 
cent on an 18-in. rod. Stub ends should, 
of course, be salvaged. 

Another admonition is to refrain from 
bending the electrodes; this generally 
unnecessary habit will waste from 14 to 
Y. of the electrode. Use electrodes 
straight. Finally, modern welding genera- 
tors, with greater efficiency and capacity 
than older models, will also produce 
more inches of joint per electrode. 


Tacoma Bridge steel sold 


The first sale of parts of the Tacoma 
Narrows suspension bridge, which was 
wrecked by wind Nov. 7, 1940, were made 
late last month. A thousand tons of gird- 
ers, 175 tons of miscellaneous steel and 
17,600 ft. of suspender rope brought $62,- 
925. The shock absorbers, 6 tons of metal, 
were sold for $276, and the cable sockets, 
81% tons, for $317. 

Inasmuch as the purchasers paid from 
$40 to $50 a ton for the material, they 
apparently bought it for salvage and not 
for scrap, for which the price ceiling is 
in the neighborhood of $15 a ton. The 
two towers, each of which weighs 1,926 
tons, and the cables, whose combined 
weight is over 7,600 tons, are yet to be 


sold. 
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Atsert J. Wise, 70, member of the engi- 
neering firm of Howe and Wise and one 
of the developers of two nationally-used 
highway construction methods, died at 
Houston, Texas, Feb. 3. 


Harry J. DeutscuBeIn, 62, president of 
the H. J. Deutschbein Co., engineers, died 
Feb. 8 at Miami Beach, Fla. Mr. Deutsch- 
bein was a former deputy city engineer 
of Albany, N. Y., and was president of 
the Foundation Company, New York, un- 
til he formed his own company in 1929. 


Frank J. Wickes, 85, vice-president of 
the Wickes Engineering & Construction 
Co. of Des Moines, Ia., died Feb. 1 at 
Altadena, Cal. 


Eucene L. Gisney, electrical engineer of 
the Seattle lighting department, died Jan. 
24 in Seattle. He had been with the de- 
partment since 1922. 


FRANK SCHUBERT, 47, assistant general 
manager of the Houde Engineering Corp.., 
of Buffalo and internationally known as 
an industrial engineer, died at Buffalo 
Feb. 4. 


RicHarp WILLIAMS, an erecting engineer 
for the Nordberg Mfg. Co., Milwaukee, 
died recently in a hospital there. 


Harry D. Bopine, 48, head of the map 
engineer’s department of the Indiana 
State Highway Commission since 1919, 
died Feb. 3 at his home in Indianapolis. 


Joun W. Fercuson, chairman of the 
board and former president of the Manu- 
facturer’s Association of New Jersey and 
President of the John W. Ferguson Co., 
Paterson, N. J., building contractors and 
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was 8] years old. 


Icnacio L. BANCALARI, 56, prominent 
Mexican civil engineer and a former ofh- 
cial of the National Irrigation and chair- 
man of the Mexican section of the Inter- 
national Waters Commission, died. Jan. 
26 in Mexico City. 
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Heavy ENGINEERING construction for the 
week, $104,893.000, tops the $100,000.- 
000-mark for the fourth consecutive week, 
but is 35 percent below the total for a 
week ago. 

Public construction for the week is 30 
percent lower than in the preceding 
week, and private is down 63 percent. 
State and municipal work tops a week 
ago by 24 per cent, but federal construc- 
tion is 34 percent lower, and is respon- 
sible for the public decline. 

The current week’s volume brings 1942 
construction to $894,763,000, an increase 
of 15% percent over the total for the 
opening seven-week period last year. 
Private work, $80,711,000, is 67 percent 
below the period a year ago, but public 
construction, $814,052,000, is 53 percent 
higher as a result of the 98 percent gain 
in federal volume. 

In the classified construction groups, 
gains over last week are in waterworks, 
sewerage, bridges, earthwork and drain- 
age, and streets and roads. Increases over 
the totals for the short 1941 week are 
reported in waterworks, bridges, earth- 
work and drainage, and unclassified. 

New capital for construction purposes 
for the week totals- $542,291,000, an in- 
crease of 5 percent over the volume for 
the 1941 week. The current week’s new 
financing is made up of $7,461,000 in 
state and municipal bond sales, $3,625,- 
000 in corporate security issues, $2,500,- 
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engineers, died Feb, 4 at his home. He 
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Puiwip Lerort, 80, a retin. }yyj),: 
tractor of Providence, R d 
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Austin BLAKE Mason, 
Boston construction eng) «+; 
search associate at the rvard ( 
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(Thousands of dolla 
Week lending 














Feb. 13 Fy ) 

1941 1942 1949 

Federal ...  ... $61,287 $129,900 g& 

State & Municipal 14,701 9.543 | 
Total public... $75,938 $139 143 896 
Total private... 20,408 21,647 7 
TOTALS ....... $96,346 $161,090 Sins 

Cumulative 

Rs «See es (7 weeks). SRG4 > 
ey (7 weeks). S774 4 

Note: Minimum size projects included 

Waterworks and waterways projects, $15 





other public works, $25,000; industria} py 
ings, $40,000; other buildings, $150.0 


NEW PRODUCTIVE CAPITAL 
Cumulative 
1941 1942 
7 weeks Ty 
$107,815 $125 









NON-FEDERAL 











Corp. Securities... . 37,365 2 

State & Mun...... 56,787 s 

U.S.H.A. loans 12,043 

R.F.C. loans 1,620 13.80 
PERMA Ns se ces esa $509,000 897K 7° 
TOTAL CAPITAL $616,815 $1104 





ENR INDEX NUMBERS 







Index Base = 100 1913 1926 
Construction Cost...Feb. 42. .269.41 1297 
Building Cost.... . Feb. '42. .218.44 
Volume / Jan, °42. .5038 2 






FHA MORTGAGES 
Week Ending 






Feb. 8 Jan. 31 Feb. 7 
1941 1942 1942 
Selected for 
appraisal 
Title IIl.....$22,535 $14,373 $14,840" 
Title VI. $16,588 $17,490" 








* Subject to revision. 
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Comment and Discussion 


Readers’ opinions on matters that concern engineers and contractors 


NN 


On Increasing Unit Stresses 


Sir:—A letter from C. P. Disney 
(ENR, Jan. 1, 1942, p. 9) suggested 
the arbitrary increase of allowable 
unit stresses for steel up to as high 
as 28,000 psi. for “very determinate 
static load.” The qualification quoted 
js very important. 

The present A.S.T.M. Standard 
Specification for Bridge and Building 
Steel, A-7, calls for a minimum yield 
point of 33,000 psi. (not an “elastic 
limit” as stated by Mr. Disney, who 
also mentions a value.of 35,000 psi.). 
In the 1941 Proceedings of the A.S. 
TM. the writer, in collaboration with 
Francis A. Opila, reported on a num- 
ber of compression and tension tests 
of carbon silicon, and _ low-alloy 
steels. The eleven samples of A.S.T. 
M. A-7 carbon structural steels that 
were included gave the following ten- 
sion test results when tested in the 
direction of rolling: 

(1) Six out of eleven samples had 
upper yield points below 33,000 psi., 
the lowest value being 29,500. 

(2) Eight out of eleven samples 
had lower yield points below 33,000 
psi., the lowest value being 28,000. 

These tests were made at very slow 
speed under careful laboratory con- 
trol, and it is possible that the stand- 
ard control or mill tests might have 
indicated all as quite satisfactory. Al- 
though the upper yield point is fre- 
quently the accepted criterion of 
yield strength, the lower yield point is 
structurally more significant. The 
structure under static load gets no 
advantage from the speed of test. 

In considering the classification of 
old bridges it should be remembered 
that up to 1921 the A.S.T.M. allowed 
a minimum yield point of 27,500 psi. 
for bridge steel. This was raised to 
30,000 psi. in 1924, and about ten 
years later was further increased to 
33,000 psi. Again, these are control- 
test requirements. These facts are 
recognized by Committee 15 of the 
A.R.E.A., which require a complete 
history of the steels used to be avail- 
able in the case of any old bridge 
that is reclassified. Otherwise, coupon 
tests of the material from the actual 
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structure must be made. Allowances 
are made for impact, braking forces, 
lateral loads, and other factors. Only 
then is 0.8 of the yield point allowed 
in rating the bridge, and in the case 
of bessemer steel, only 0.7. 

Mr. Disney recognizes that arbi- 
trary increases in unit stresses cannot 
be made in the design of compression 
members without a full knowledge 
of the elastic stability problems 
which are involved. 

The consideration of fatigue prop- 
erties also emphasizes the importance 
of applying increased unit stresses 
only in the case of temporary struc- 
tures, particularly so in the case of 
railroad bridges. In Bulletin 302, 
University of Illinois, W. M. Wilson 
and F. P. Thomas state “The fatigue 
strength of plates in a riveted joint of 
balanced design subjected to a cycle 
in which the stress varies from zero to 
a maximum tension (based on 2,000,- 
000 cycles), is approximately 26,000 
psi. (calculated over the net section). 
This value is practically the same 
whether the plates are of carbon steel 
with a static strength of 80,000 psi. 
or of nickel steel with a static strength 
of 99,000 psi.” 

Even if the buckling and fatigue 
problems are avoided, increases in 
allowable unit stresses should imply 
a shift from a factor of ignorance to a 
load factor or true factor of safety in 
structural design. Hence, the engineer 
who uses such increased stresses 
should always ask himself the ques- 
tion “Has the factor of ignorance 
decreased in inverse ratio to the in- 
crease in design unit stresses?” 

Structures do fail occasionally. 
Such failures are not always due to 
overstressing, but it is nevertheless 
true that all structures, in the strict- 
est sense, are overstressed. Centuries 
ago structures were built without the 
least knowledge of stress or strain. 
They were satisfactory if they stood 
up and unsatisfactory if they fell 
down. This procedure of design might 
well be termed “limit design,” to use 
the current phraseology, and while 
we know a lot more today about 
how to analyze stresses in structures 
it does not follow that this knowledge 
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is usually put into practice. More 
often than not it is entirely impracti- 
cal, if not impossible, actually to 
make a complete stress analysis of a 
structure. The important thing has 
been to build and use a structure, not 
to analyze it. 

The simple, approximate formulas 
for average or so-called maximum 
stresses which are used today do not 
tell anything about the localized 
maximum stresses in fillets, near 
welds, at rivet holes, and at other 
points of discontinuity. Nearly all 
engineering structures are stressed 
beyond the yield point in localized 
regions but the conservative designs 
of the past have usually given 
structures in which some of the 
structure, but not too much of it, 
was stressed beyond the yield 
point, and in which overstressed 
material at least did not usually con- 
tribute to the failure of the structure. 
If the design unit stresses are con- 
tinuously increased, the point will 
eventually be reached when too much 
of the structure is stressed beyond 
the yield point. Excessive deforma- 
tions, if not failure, will result. 

In an article entitled “Design 
Economy By Connection Restraint” 
(ENR, Oct. 10, 1940, p. 484), the 
writer, in collaboration with Robert 
A. Hechtman, proposed a simplified 
design method to take account of 
the partial restraint afforded by 
standard or near-standard building 
connections. Such a design method is 
just one example of an attempt to 
effect economy by increased accuracy 
in design calculations rather than by 
arbitrary increase in unit stresses. 

The writer is not arguing for or 
against an increase in unit stresses. 


But if stresses are increased arbi- 
trarily without increasing design 


accuracy, the inevitable result will be 
an increasing number of failures. 
Allowable stresses and design form- 
ulas in our best specifications are 
based on many years of trial and 
error. Many considerations have 
guided their formation, and few of 
these meet the eye upon a casual 
reading. Sudden changes should not 
be made without a full knowledge 
of the approximations and assump- 
tions involved, nor without increased 
accuracy in the procedures that guide 
the design. 


Bruce JOHNSTON 


Associate Director 


Fritz Engineering Laboratory 
Lehigh University, Bethlehem, Pa. 
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This Issue 


ROAD BUILDING IN WARTIME must be governed by 
different objectives, may perhaps have to be carried 
on by different procedures, will need to be guided 
by what we have been able to accomplish in the 
months just passed. This annual highway number 
is planned to make this many-sided task easier. A 
group of articles emphasizes modern construction 
practices that will keep wartime roads up to neces- 
sary standards. A state-by-state record of 1941 
accomplishment and 1942 possibilities provides a 
base for future planning. It is an issue of more 
than usual significance to every reader, highway 
specialist or not. 


Typical Sideshow 


HEATED Discussion of dancing, actors and art in 
the Office of Civilian Defense, which resounded 
in the halls of Congress last week, completely 
missed the significant point that placing extraneous 
activities in an organization charged with a mission 
quite foreign to them is a common practice of the 
present administration. It is only necessary to recall 
how the NRA was tacked onto the first pump-prim- 
ing public works plan, completely changing its 
character and wrecking it; how the Public Works 
Administration began with definite promise, only to 
have the WPA introduced to scuttle it; how even 
the original WPA idea of putting people to work 
on construction soon blossomed out into a great 
social experiment with its art and writer divisions. 
A few months ago a Senate committee held hearings 
on a bill to provide funds for advance designing 
of construction projects for post-war public works, 
only to have government witnesses, with complete 
cooperation of the Senators, drag in the question 
of funds for education, nutrition and other social 
betterment schemes. It is, therefore, not surprising 
to find the OCD, whose function is to protect civil- 
ians from bombs, branching out into civilian wel- 
fare work. Civilian defense wrote Walter D. Binger 
in these pages recently is “the maintenance, during 
and between air raids, of cities, towns and the 
means of transport in a condition as nearly normal 
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as possible.” It is, in brief, engineering 
not social welfare. If we can’t forget - ja) , 
fare until matters of life and death are 

of, then it should be set off by itself whe 
ponents can fritter away their time witho: 


down people who know we are at war. 



















Contractors and Civil Defense 





THE CIVIL DEFENSE PROGRAM needs the conty.:. 
tors of the nation. It needs their sound couns 
their “field-work” thinking, their organiziny a})jj; 
and, if the bombs fall, their equipment and sey, 
ices. Because they are trained to meet unexpecte 
emergencies, they can be of invaluable service ,, 
defense committees, not only in time of actual nee: 
but also in the advance planning and organizatio, 
By offering his equipment and services to cy 
defense a contractor assures his neighbors an 
fellow citizens that he stands ready to protect thei 
life and property, to restore damaged facilities 
and to relieve human suffering. Such action i: 
not only patriotic but it offers contractors a mean: 
of much-neglected public relations that will no: 
soon be forgotten. Missouri contractors have 4l. 
ready acted through their local association: others 
have signified intention to do so. When the entire 
contractor personnel of the country is pledged to 
civil defense if, when and where needed, the shock 
of whatever disaster may come, from within 0 
from without, will be greatly lessened. 
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The Garbage Man in Wartime 






SALVAGE of waste materials from the trash cans o/ 
the nation will put a new problem into the laps oi 
municipal administrators. Many are the indica- 
tions that before long the “garbage man” will be 
called upon to supplement disposal activities with 
the more exacting tasks of salvage agent. Already 
the WPB has announced the construction of three 
plants for reclaiming tin and iron from discarded 
tin cans, and test campaigns are underway in some 
localities to determine methods of collection from 
householders. Local initiative in a few communi- 
ties also has resulted in the promotion of reclama- 
tion measures, among them being New York City’s 
trial of special Sunday “refuse” collections de- 
signed to pick up salvageable material. And in Mil- 
waukee consideration is being given to the 
installation of electric magnets at the refuse dis- 
posal plant to recover tramp iron. Experience in 
England has shown that prime reliance for effective 
salvage operations must be placed on established 
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municipal collection agencies. It is not unlikely 
that the same conclusion will be reached in this 
country. Alert municipal authorities, therefore, 
should be making plans now for the new role that 
must be assumed by their refuse-disposal service. 





Roads in War Days 


WHAT ROAD WORK is essential to the nation’s war 
effort? That question is uppermost in the minds of 
most highway engineers throughout the country. 
That they have found no answer to it is evident 
in a review of the diverse programs of state high- 
way departments for 1942 published in this issue. 
For lack of a federal road policy for the war 
period, some states have cut their construction 
| programs for 1942 while others, believing that 
| the war effort is to put an added burden on high- 
ways, have considerably increased their budgets. 

The legislative record of highway planning in 
the year just closed is one to make all who read 
it blush. Ten months that should have been spent in 
active construction of access roads were wasted in 
needless bickering between Congress and the Presi- 
dent, and no one told state highway departments 
specifically what work on main roads was most 
needed. The only guide they had was a general 
instruction to concentrate as far as possible on the 
strategic highway network. The result was that the 
states spent their money on those roads of the net- 
work that would best meet civilian needs or would 
serve defense industries within their own borders. 
Many roads that will be helpful to the nation’s war 
effort were the result, but a much higher percentage 
of needed roads could have been built with the 
same money had the War Department been willing 
to say specifically which roads of the network were 
needed for this emergency and which were not. 

A road policy for the war period should be 
written at the earliest possible date if much valu- 
_ _ able time is not to be lost. That such a policy will 
' call for indefinite postponement of much highway 
' construction heretofore planned for 1942 is obvi- 
ous. On the other hand, complete abandonment of 
all road building, as is proposed by some having 
little realization of the magnitude of the task of 
keeping our highway transportation system in efhi- 
cient condition, would be the height of folly. In 
between lies the route by which highway transport 














































can be kept at maximum efficiency without super- 
flous construction. 

Maintenance of existing highways is bound to 
be a major task of the war period, and for every 
mile of reconstruction that is put off, there will be 
added charges for maintenance in the months to 
come. Consequently, it is important that so long 
as men and materials are available, replacement of 
old roads that cannot be expected to survive the 
war period without excessive maintenance costs 
should be carried forward intensively. And it is 
here that the state highway departments most need 
the guidance of a policy formulated by men famil- 
iar with the government’s war planning. With a 
labor shortage in prospect in shipyards and muni- 
tions plants, highway work that will make that 
shortage more acute should not be undertaken, yet 
much is to be gained if the men who ultimately will 
be needed in those shipyards and munitions plants 
are employed on road building for as long as they 
are available. Every mile of new road that can be 
built now means one less mile requiring high main- 
tenance when our war effort attains its peak. 

Another matter on which state highway depart- 
ments need guidance is in their maintenance plan- 
ning. Curtailment of private automobile travel 
now is in prospect due to scarcity of rubber and 
gasoline. But private auto travel is not a major 
factor in road maintenance. The major factor is 
trucking. What state highway officials should know 
is approximately how much the speeded-up war 
effort is going to increase truck transportation 
and over what routes the bulk of that traffic will 
move. While men and materials still are available, 
new work can be concentrated on these routes to 
put them in the best possible condition. 

Obviously, these questions cannot be answered 
by the War Production Board in detail today, but 
from knowledge of where the raw products of our 
war machine are produced, where they are fabri- 
cated, and where they are to be used, it should 
be possible to lay down a broad pattern to which 
the highway departments can work. No road money 
and no road-building equipment should be used 
on roads that are not essential to the war effort, 
but every dollar, every machine and every man 
that can be spared should be concentrated on the 
roads that are needed to the end that they be put in 
condition to serve adequately for the duration. 
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An old gravel road salvated through a heavy surface treatment using cutback asphalt and a stone cover. 


Trends in Asphalt Pavement Design 


Bernard E. Gray 


Chief Engineer, The Asphalt Institute, New York 





Contents in Brief—Application of engineering principles to the design of 
highway subgrades has greatly reduced the amount of surfacing needed to 
make the highway suitable for long service. New knowledge of the load- 
bearing value of these subgrades makes possible a simple determination of 
what the surfacing thickness should be. Advances in the design of construc- 
tion equipment, while making changes necessary in specifications for asphalt 
paving, have contributed to the nation's defense effort by speeding opera- 
tions and reducing the amount of manpower needed for a given piece of work. 


AsPHALT PAVEMENT DEsIGN in re- 
cent years has been influenced by a 
number of developments, most im- 
portant of which are (1) the grow- 
ing appreciation of the value of the 
“engineered” subgrade and (2) the 
extraordinary development of equip- 
ment available for construction. 
These are particularly important now 
when it will be necessary to design 
new surfaces and maintain old ones 
with the minimum use of transporta- 
tion and manufactured materials. 
The quality of foundations is of 
such importance that no article on 
pavement design should be written 
without definite comment thereon. 
The word “engineered” is used to 
distinguish present practice from the 
old hit-or-miss methods. No greater 
fallacy ever prevailed than the notion 
that a good pavement would make 


up for a bad foundation. Certain in- 
herent qualities must be had in a 
roadbed, the principal one being 
ability to undergo temperature and 
moisture changes with little or no 
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volume change. If the natural soil 
does not possess this quality then 
it must be altered, either by suitable 
treatment or else blanketed with a 
layer of new material that has this 
property. The careful soil studies that 
have been made are now bearing 
fruit in the form of definite pro- 
cedures for building subgrades and 
foundations that will have these re- 
quired qualities. 

The writer spent his early engi- 
neering years in the state of Massa- 
chusetts, where the practice of build- 
ing sand-gravel subgrades is of long 
standing. At first, these gravel sub- 
grades were constructed not so much 
because of full knowledge of their 
worth, as because of the fact that 
gravel was available from almost any 
roadside bank and was easier to 
handle than the solid hardpan or 
tock ledge forming the roadbed. It 
frequently was more practicable to 
fill a foot or so with sandy gravel 
than to make cuts. However, as ex- 
perience was had in regard to be- 






havior, it was observed that these 
gravel subgrades were little affected 
by moisture and frost action, and 
consequently full support of the road- 
bed was had throughout the year. 
Today we define these qualities by 
such terms as low capillarity, low 
plasticity index, and others which we 
apply to Class I soils. However, with 
all this background, it is still difli- 
cult to impress some engineers with 
the fact that the “engineered” sub- 
grade is the very heart of a road. 
and that when properly accomplished, 
the pavement or wearing course be- 
comes almost a secondary item. 
Many states have adopted this “en- 
gineering” of subgrades as funda- 
mental procedure, notably New Eng- 
land with its stone and gravel foun- 
dations, Oregon with its heavy local 
rock bases and the Southern States 
with sand-clay, limerock and caliche. 
and California with “slurry” bases. 
These are typical examples of util- 
izing aggregates immediately at hand 
to produce foundations that have the 
ability to endure climatic changes 
without rupture and that can be built 
cheaply even in depths of from 8 to 
18 in. A further step in this devel- 
opment is the attention now being 
given to careful proportioning of 
various base mixtures to produce 
complete uniformity. Gradation is 
controlled to produce maximum 
density for any given aggregate and 
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weight of 130 lb. or more per 
cubic foot is easily obtained. 

Considerable work has been done 
with admixtures of either cutback 
asphalt or emulsified asphalt to com- 
plete the waterproofing of such graded 
mineral aggregate bases and to pre- 
vent rise of capillary moisture. Such 
treatment is particularly effective 
where aggregates must be imported 
for a considerable distance, and trans- 
portation is an important item. The 
thickness of base course can be re- 
duced when so treated. However, 
where aggregates are plentiful, it is 
more economical to increase thick- 
ness and to omit any treatment. the 
important detail being control of 
density. 

These “engineered”  subgrades 
often will develop sufficient bearing 
power within themselves to support 
any static load encountered, either 
on highway or airport. They are, 
however, susceptible to softening from 
surface moisture, and to abrasion 
from moving traffic. Asphalt treat- 
ment of some kind is therefore re- 
quired to protect the surface, and 
this will vary all the way from sim- 
ple surface treatment to hot-mix as- 
phaltic concrete, depending on the 
type of traffic. For any surface, how- 
ever, the first step is a prime coat, 
and in this field a great deal of 
research has been done. A primer is 
required to do just one thing—prime. 
It should not be a surface treatment 
and hold aggregate; otherwise it 
will be too heavy. It should pene- 
trate in its entirety and then set up 
to a firm durable state. As a result 
of long study The Asphalt Institute 
recommends MC-0 grade of cutback 
asphalt for such purpose. 


Required thickness of pavement 


The maximum highway load is 
approximately 90 lb. per sq. in.; 
the heaviest airport loading about 
75 lb. per sq. in., under the heavy 
truck and bomber plane respectively. 
“Engineered” subgrades will develop 
bearing power anywhere from 50 lb. 
per sq. in. up, those of 100 lb. being 
commonly obtained. With these fig- 
ures in mind, the question naturally 
arises as to required cross-section 
of the asphalt pavement to be placed 
upon a particular foundation. 

Just how thick should an asphalt 
pavement be to provide needed sup- 
port under any particular loading? 
This subject has been studied and 
debated for years. Various formulae 
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have been suggested, and widely used. 
It has been evident that the asphalt 
pavement reacts in direct conjunc- 
tion with the subgrade, and that its 
thickness can be reduced as the sub- 
grade becomes greater in strength. 
This relationship, however, only re- 
cently has been determined to an 
accurate degree, as the result of a 
careful research by Messrs. Hubbard 
and Field (Research -Series No. 7 
and 8, The Asphalt Institute. April 
and May, 1941). 

These studies have shown that an 
asphaltic concrete slab fails in ten- 
sion just as any other structural ele- 
ment. However, it can stand deflec- 
tion of 0.5 in. before breaking, and 
furthermore fatigue is not a factor 
as a result of repeated loadings. Soft 
plastic subgrades may start to move 
at such deflections under a light load, 
and so to develop the full strength 
of a given thickness of asphaltic con- 
crete pavement it is necessary to in- 
crease subgrade support. While this 
of course is true of any pavement 
structure, it is of great importance 
in bituminous types due to the ability 
to construct them in thin section, 
and to utilize the composite strength 
of foundation and wearing course to 
the maximum degree. 


Subgrade bearing value 


In carrying on the research a great 
many tests were 
kinds of subgrades. Perhaps one of 
the important conclusions was in 
answer to the question: What is sub- 
grade bearing value? Well, there is 
no such thing as absolute bearing 
value. The supporting power of any 
cohesive soil for any unit load varies 
with the area over which the total 
load is distributed, and this support- 
ing value must be expressed in 
pounds per square inch relative to a 
particular area. Thus, for example, 
a soil may develop a bearing value 
of 50 lb. per sq. in. for one tire 
contact area and a value of 40 lb. 
per sq. in. for a larger tire contact 
area. However, by testing a given 
soil with bearing plates of different 
diameters, it has been found that 
a straight line curve developed when 
bearing in pounds per square inch 
was plotted against the perimeter- 
area ratio for the tire contact areas. 
It is possible, therefore, to interpo- 
late or extrapolate for areas not 
measured, once two or three different- 
size bearing area tests have been 
made (Prof. W. S. Housel, Univer- 


made on various 
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sity of Michigan, Engineering Re- 
search Bulletin No. 13. Oct. 1929). 

The final were the actual 
measurements of the supporting 


tests 


power of asphalt pavements when 
placed upon different subgrades, and 
with loads applied over bearing areas 
of different Tests have 
made on pavements from one inch 
thickness to nine inches thickness, 
and the results are shown in the ac- 
companying diagram. The example 
cited is for a 30-lb. subgrade under 
bomber loading. For the same wheel 
load, but by raising the subgrade- 
foundation support to 50 lb. per sq. 
in., the required thickness of asphalt 
pavement would be only 2.2 in. It is 
cheaper to build first-class subgrades 
than pavements, and hence the im- 
portance of the new technique of 
really “engineering” 
definite predictable values to support 
the pavements. 


sizes, been 


subgrades of 


Asphalt construction equipment 


At the present time The Asphalt 
Institute is revising all of its speci- 
fications in order to incorporate un- 


der “Plant Essentials” the sound 


improvements that have been made 
in equipment. These new items, par- 
asphalt 
finishers, 


ticularly mixing plants, 


spreaders and have so 


Thickness of Pavement — Inches 








3 40 #50 6 

Subgrade Rating — Lb. per Sq, In. 
for Any Given Contact Area 
Required pavement thickness in relation 
to subgrade support. If for design pur- 
poses a wheel load of 70 Ib. per sq. in. 
is selected and the subgrade rating is 
30 Ib. per sq. in., then the required 
thickness of pavement is 4.7 in., point 
X, on the chart. 
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Compacting a sand-asphalt mix with 


speeded operations as to affect the 
very design of mixes as well as meth- 
ods of construction. Furthermore, 
traffic behavior has changed, partic- 
ularly the pavement reaction under 
the balloon tire. Comment upon a 
few items may be of interest. 

Asphalt Mixing Plants—The cri- 
terion of the merit of a plant is the 
kind of end-product it turns out. 
New types of mixing plants are now 
on the market. Provided they will 
turn out mixtures within the toler- 
ances set up for other equipment, 
they are equally acceptable and old 
specifications should be modified ac- 
cordingly. 
and Finishers — The 
spreading of asphalt mixtures by me- 
chanical means has become standard 
practice for rural highways and air- 
ports. The present shortage of labor 
will hasten the adoption of such 
procedure in cities, where previously 
considerable opposition was encount- 
ered. From experience over several 
years, the following changes in speci- 
fications appear desirable: 

(1) Mixtures do not need to be 
heated as hot as for hand finishing, 
for the interval between the truck 
and the roller is so short that little 
cooling of the mixture occurs. Tem- 
peratures between 225 and 275 deg. 
F. are sufficient. Furthermore, when 
mixtures are machine-finished at the 
higher temperatures required for 
hand work, there may be migra- 
tion of the asphalt cement to the 
surface under the screed, which will 
give over-richness to the upper inch 
of pavement. This is more apt to 
occur with sheet mixtures than with 
coarse gradations, but in any case, 
the difficulty is entirely overcome by 
dropping the temperature. 


Spreaders 
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a tractor-drawn pneumatic-type roller. 


(2) Much coarser aggregate gra- 
dations can be handled under ma- 
chine finishing, because segregation 
is reduced to a minimum. Coarse 
aggregate mixtures are easier to 
spread and more compact than sheet 
mixtures, hence there is a definite 
trend to their increased use, even on 
city streets. 

(3) There is a definite trend to 
the use of softer asphalt cements. 
Coarse graded mixtures have high 
stability from the interlocking of the 
large particles and incidentally re- 
quire less asphalt cement than fine 
graded mixtures. For heavy-duty city 
streets, the recommended penetration 
is between 60 and 85, for rural high- 
ways 85 to 100, and for airport 
surfaces 120 to 150. 


Trends in surfacing work 


As we start this new year, and 
contemplate the work ahead, it seems 
rather definite that new construction 
will be confined almost entirely to 
access roads and airports. If these 
185,000 airplanes are to be ready in 
1943, we must be building runways 
at a much faster rate than at present. 
Much of our construction equipment 
well might be engaged on this work 
alone. Likewise, the large mileage 
of access roads must be built to 
camps, airports, defense industries. 

And so what about the existing 
highways, many of which were 
planned for relocation or replace- 
ment about this time? Well, it is 
certain that just as the ordinary auto- 
mobilist must now take better care 
of his tires, even to the extent of 
patching them and nursing them 
along for an indefinite period, so 
must the road engineer plan for patch- 
ing and nursing along the great ma- 
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jority of highway miles thr yghoy 
the land. The order of the cay wi) 

be “Salvage, Repair, Res fare” 
rather than the building of an. |a;., 
new mileage of replacemen| hish. 
ways. Even roads and stree's tha 
by the plans of a year ago \ere , 
part of the strategic road ma) myy 
be deferred until some more {ayoy. 
able period so far as reconst: \ictioy 
or relocation is concerned. 

But this does not mean that th, 
highways of America are not ne 0 
the most vital adjuncts to the whole 
system of defense and offense. Any. 
one with the slightest knowledve of 
transportation knows that they mus: 
be kept at a high state of efficiency, 
It does mean, however, that the ep. 
gineer must devote his thinking 
mainly to problems of maintenance 
rather than to the one of new con- 
struction. There just are not enough 
materials, or enough men, or enough 
time to be spared, for any of our 
present highways to be out of use. 
But they can be maintained, and the 
best way is to employ equipment of 
those kinds that are widely available. 
and that will not be all required on 
defense jobs. Surface-treatment equip: 
ment and road-mixing equipment 
will play a large part in keeping 
roads in good condition, and it will 
be found in many instances that re- 
construction was not so much needed 
as had been thought. Often a road 
that is congested when 18 ft. wide 
becomes entirely adequate for traflic 
when 24 ft. of surface have been 
provided. Hence shoulder widening. 
which does not stop traffic, should 
be considered in many instances and 
carried on as a maintenance item. 


7 


Summary 


The building of the “engineered” 
subgrade-foundation is the most im- 
portant development in present-day 
paving practice. It can be done 
cheaply and speedily, involving the 
least use of transportation facilities. 
Upon such foundations asphaltic con- 
crete surfaces, 2 to 5 in. thick, will 
carry the heaviest loads. 

The extraordinary development of 
construction equipment has reduced 
cost and improved quality of all types 
of asphalt surfaces. 

In the immediate future, work on 
the highway system will be largely 
maintenance, repair and salvage of 
present surfaces, with new construc- 
tion confined to access roads and air- 
ports. 
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Extensive mechanization of concrete placing and finishing has materially improved the quality of the finished pavement. 


Trends in Concrete Highway Design 


A. A. Anderson 


Manager, Highway and Municipal Bureau, 
Portland Cement Association, Chicago, Ill. 


Contents in Brief—A trend away from frills in design of concrete pave- 
ments has been accelerated by war conditions. Steel is being reduced or 
entirely eliminated by minor changes in slab section and by improved spac- 
ing of expansion and contraction joints. Treatment of cements to reduce the 
effect of chemicals and frost action on pavement surfaces shows promising 


results. Use of these cements makes minor changes in construction procedure 


necessary but speeds the finishing operations. 


SIMPLIFICATION OF DesiIGN by elimi- 
nation of needless refinements, which 
up to the present time has been but 
an undertone, now has become a 
major theme in highway building. 
This is partly due to a greater in- 
sistence on economy—the design and 
construction of adequate highways to 
produce the lowest annual cost—and 
partly to the present war emergency 
which requires that all critical mate- 
rials be conserved. Part of this trend 
toward simplification is the reduction 
of steel in concrete pavement to the 
minimum. This is accomplished by 
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spacing expansion joints at larger in- 
tervals and by the use of intermediate 
contraction joints to form slab 
lengths which eliminate or control 
cracking. 

On the technological side, there is 
continued interest in the development 
of concrete which will be more re- 
sistant to the action of chlorides used 
in the treatment of icy pavements. 
Very promising are the results ob- 
tained in the use of treated portland 
cements in new construction and in 
the application of protective coatings 
on existing pavements. 
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Concrete slabs may be designed 
for any load and subgrade condition. 
With suitable jointing arrangement 
they may be built with a minimum of 
steel, or none at all, without sacrific- 
ing quality or serviceability. 

The normal thickened-edge design, 
most economical in cost, requires 
dowels at expansion joints and tie 
bars across the center joint. Since the 
only function of distributed reinfore- 
ing is to hold the edges of cracks to- 
gether after they have formed, it is 
not needed if cracking is controlled 
through the proper spacing of con- 
traction joints. 

The number of dowels required 
can be reduced by using fewer trans- 
verse expansion joints. Experience 
shows that no load-transfer devices 
are needed at transverse dummy con- 
traction joints where their spacing is 
between 15 and 25 ft. (depending on 
the kind of coarse aggregate used), 
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and where the number and thickness 
of expansion joints are limited, so 
that the pavement is partially under 
restraint. Under these conditions, the 
aggregate interlock will provide suf- 
ficient load transfer between slabs. 
However, grooves at dummy joints 
must be kept sealed against infiltra- 
tion of moisture and dirt. 

From surveys made recently on a 
large mileage of concrete pavement 
in Texas, Washington, Oregon, Cali- 
fornia and Tennessee, built with load- 
transfer devices at expansion joints, 
but without similar devices at con- 
traction joints, it was definitely estab- 
lished that no distress resulted from 
omission of the devices at contraction 
joints. 


Joint spacing 


Several state highway departments 
are carrying on experiments in joint 
spacing and in the use of load-transfer 
devices at transverse joints. States 
which are cooperating with the Pub- 
lic Roads Administration in a series 
of jointing projects include Oregon, 
California, Oklahoma, Missouri. 
Minnesota, Michigan and Kentucky. 

The Minnesota project, which is 
typical of the experimental projects, 
has a total length of 8.1 mi. It is 
divided into 17 sections, 13 of which, 
with a length of 5.66 mi., are similar 
to the sections of experimental proj- 
ects in the other states. The other four 
sections, 2.44 mi. in length, repre- 
senting jointing arrangements which 
the Minnesota State Highway Depart- 
ment wished to investigate. were in- 
cluded to complete the highway link 
selected for the experiment. 

Expansion joint spacings on the 13 
sections are about 120 ft. on eight of 
the sections, 400 ft. on two sections, 
800 ft. on two One sec- 
tion a mile in length was built with- 
out expansion joints. All expansion 
joints were dowelled except on the 
uniform-thickness cross-sections. Con- 


sections. 


traction joints were placed at spac- 
ings of 15 ft., 20 ft., 25 ft., 30 ft., and 
60 ft., the last spacing being used 
only in two sections which were rein- 
forced with wire mesh. Contraction 
joints were constructed both with and 
without dowels. All slabs are the state 
standard 9-6-9-in. cross-section, ex- 


cept two, which are uniformly 7 in. 


thick. 


During construction of the project, 
careful tests and observations were 
made and recorded on the condition 
of the concrete, the subgrade, the 
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climate and the methods of placement. 
Subsequent observations will include 
the performance of the pavement 
under traffic, and careful measure- 
ment of slab movements at joints at 
different times of day and seasons of 
the year. These observations in the 
field will be supplemented by tests 
which the P.R.A. will make at its 
laboratory at Arlington on load trans- 
fer at dummy-type contraction joints 
in slabs which will be subjected to 


Pd 


restraint similar to that und 


vh ( I 
they would serve in the field a 


Economy in steel 


Should economy of steel bi para. 
mount, concrete pavement n he 
built with no steel at all witho.; sa¢. 
rifice of quality or serviceabj\\\, 4 
thickened-edge design may be yi); 
without the use of steel by thick ning 
edges of each traffic lane so that tie. 
bars are not required and by «mit. 


~~ 


Because of the scarcity of steel, some highway departments are building con- 
crete pavements without reinforcing, making minor changes in the section to 


make up for the lack of steel. 


Treated-cement concrete is almost free from bleeding and the surtace therefore 
is somewhat stickier-than with normal cement, making minor changes in construc- 
tion procedure necessary. Finishing must follow placing operations closely. 
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Patterson Boulevard, Dayton, Ohio, an example of express highway improvement where right-of-way is limited by cost 
as well as by physical barriers. Each roadway consists of three lanes of portiand-cement concrete. 


ting expansion joints or by thicken- 
ing the slab ends at expansion joints 
so that they wil! be structurally ade- 
quate without load-transfer devices. 

Cross-sections of uniform thickness 
usually are more costly than thick- 
ened-edge slabs of equal load-carrying 
capacity, but under the present short- 
age of steel they may be justified. 
Tiebars are not needed at longitudinal 
joints in pavements of uniform thick- 
ness, nor are load-transfer devices 
necessary in pavements of adequate 
uniform thickness, although they may 
be required under some traffic and 
subgrade conditions to prevent “step- 
ping-off” or faulting of the slab ends. 


Treated cements 


Oft-repeated applications of cal- 
cium chloride or salt to icy pavements, 
particularly new pavements, have at 
times resulted in surface scaling. De- 
termination of means for overcoming 
this scaling has been an important 
study of the portland cement industry 
for some time. Investigations have 
progressed to the point where some 
preliminary observations may be 
made. 

It has been found that concrete 
having excellent resistance to the ap- 
plication of salt or calcium chloride 
can be produced with treated port- 
land cements which are ground with 
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minute quantities of certain fatty or 
resinous materials. The improvement 
in resistance appears to be a function 
of the amount of air entrained in the 
concrete during mixing. The amount 
of foaming agent required to produce 
this effect is small, in most cases rang- 
ing from 0.03 to 0.05 percent by 
weight of the cement. The resulting 
concrete during placement is cohesive 
and practically free from bleeding 
and segregation. 

The characteristics of the treated 
cement require some changes in con- 
struction procedure; however, no 
radical changes are involved. The 
problem is an everyday one of ad- 
justing construction procedure to the 
characteristics of the materials, and 
construction is not made more diffi- 
cult or costly. 


Faster finishing 


Since treated-cement concrete is 
almost free from bleeding, there is 
little free water on the surface for 
lubrication during finishing opera- 
tions. This requires that finishing be 
carried closely behind placing opera- 
tions. Thus, finishing can be done 
with a minimum of delay and avoid- 
ance of much overtime work at the 
day’s end. 

The lack of free surface water 
makes treated-cement concrete ap- 
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pear to be stickier than normal port- 
land-cement concrete, and it may ad- 
here to the finishing screed, resulting 
in tearing of the concrete surface. 
This can be prevented by a suitable 
adjustment of the transverse oscilla- 
tions of the screed in its forward 
motion. 

For hand finishing, steel or steel- 
shod floats are better than wooden 
floats. All operations should follow 
closely behind the finishing machine. 


Improved resistance found 


Accelerated laboratory tests con- 
ducted in several independent labora- 
tories have shown some remarkable 
unanimity in their agreement of the 
improved resistance of concrete made 
with treated cements to freezing and 
thawing tests and to the application 
of salts. Also, such field results as are 
now available are in close agreement 
with the accelerated laboratory tests. 

Other experiments in preventing 
surface scaling through repeated ap- 
plications of salts are being continued. 
Existing concrete pavements have 
been effectively protected by apply- 
ing to the warm, dry concrete surfaces 
two applications of boiled linseed oil, 
following methods and in quantities 
determined by laboratory tests and 
field experience. This protection ap- 
parently lasts as long as the pavement. 
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Thorough mixing of the prepared soil with cement is a prerequisite to success in stabilization work. 


L. D. Hicks 


Assistant Engineer of Materials and Tests, 


Raleigh, N. C. 


Contents in Brief—Low-cost surfacing for highways and airports now is 
being provided by several methods of soil stabilization. Earlier methods of 
improving the stability of road surfaces by additions of sand, gravel or other 
soils have been put on a scientific basis in recent years and now are supple- 
mented by admixtures of cement, bituminous oils and deliquescent salts; 
experiments with vinsol resin are in progress. Principles applied in the major 






























methods are described. 











Sor STABILIZATION is not new, for 
man has sought to accomplish it by 
various means almost since the first 
roads were built, but it is only in 
recent years that scientific methods 
have been applied to such stabiliza- 
tion. The sand-clay roads of the 
South are a good example of the 
earlier type; today we have in addi- 
tion to these simple mechanical mixes 
a variety of methods ranging from 
carefully designed granular combina- 
tion to those in which stability and 
permanence have been greatly im- 
proved by admixtures of cement or 
bituminous oils. What the future 
holds can only be judged by the fact 
that within recent months encourag- 





















































































































































96 (Vol. p. 248) 








ing results have been obtained in giv- 
ing stability to highly unstable silts 
through the addition of small per- 
cents of finely pulverized vinsol resin. 

These developments growing out of 
a scientific study of soil character- 
istics are having a profound effect on 
highway and airport developments of 
today. In highway work, by making 
it possible to provide a sturdy base 
course at low cost, the field of useful- 
ness of light bituminous surfacing has 
been greatly expanded. Similarly, in 
airport construction, it is now pos- 
sible to provide runways adequate for 
all but the most exacting require- 
ments at costs far below what was 
thought possible a few years ago, this 





Stabilizing Soils for Base Courses 
And Highway Surfacing 





North Carolina State Highway and Public Works Commission, 





despite large increases in wheel loads 
in recent years. That this has proved 
to be a major contribution to the na- 
tion’s war effort is obvious. 

The purpose of this article is to 
summarize what has been learned con- 
cerning the major types of stabiliza- 
tion and to outline current practices 
in application of this knowledge. 

The stability of soil depends on its 
shearing resistance, which in turn is 
dependent upon two basic physical 
properties, internal friction and co- 
hesion. The three main soil consti- 
tuents, sand, silt, and clay possess 
these two basic properties in different 
degrees of magnitude. Sand possesses 
high internal friction and no cohe- 
sion; silt possesses low internal fric- 
tion and low cohesion; clay possesses 
very low or a negligible amount of 
internal friction and high cohesion. 
Each of these constituents, however, 
are stable under certain conditions of 
moisture. Sand is stable only when 
wet (not saturated), the lack of cohe- 
sion being furnished by moisture 
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films; silts are stable only when 
moist, the cohesion being furnished 
by thin films of moisture; and clay 
is stable only when dry, due to the 
presence of extremely thin films of 
moisture which hold the soil particles 
together with great force. 


Mechanical stabilization 


It follows from the above analysis 
of soil stability that it is possible to 
produce a stable soil by combining 
the three main soil constituents, sand, 
silt, and clay in proper proportions. 
This process is known as mechanical 
or granular stabilization and is quite 
economical and satisfactory where 
proper materials may be obtained lo- 
cally and where loads are not excess- 
ive and climatic conditions not too 
severe. 

In mechanical stabilization, the 
term soil is used to mean material 
smaller than 2 mm. in diameter (pass- 
ing a No. 10 sieve), often referred to 
as soil mortar; material whose parti- 
cle size is larger than 2 mm. in 
diameter is called coarse aggregate. 

Stable soils, either natural or artifi- 
cial mixtures, have been found to fol- 
low a definite range in particle size 
and to possess certain physical char- 
acteristics when tested in accordance 
with standard methods. This discov- 
ery or deduction was made after much 
research, which consisted of sampling 
and testing many different soil mix- 
tures in actual service, supplemented 
by tests made on various mixtures of 
many different materials in a circular 
track operating under artificially pro- 
duced field conditions. 

The results of this research made it 
possible to establish the grading limits 
and safe physical-test constants for 
stable soils. Below are the grading 
limits and physical-test constants of 
soil mortars (material passing a No. 
10 sieve). 


Percent 
Passing No. 10 sieve ......... 100 
Passing No. 40 sieve ......... 40-70 
Passing No. 200 sieve ......... 5-25 


When the material is to serve as a 
base course, the fraction passing the 
No. 200 sieve should be less than one- 
half the fraction passing the No. 40 
sieve. Material passing the No. 40 
sieve should have a plasticity index to 
exceed 6 and a liquid limit of not 
more than 25. 

In event that the material is de- 
signed to serve as a surface course 
more “binder soil” with greater cohe- 
sion is needed, so the fraction passing 
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the No. 200 sieve may be allowed to 
reach the limit of two-thirds the frac- 
tion passing the’ No. 40 sieve. The 
material passing the No. 40 sieve 
should have a plasticity index of from 
4 to 10 and a liquid limit of not 
more than 35. 

The above requirements are for 
“fine-aggregate-type” soils, or those 











containing less than 40 percent of 
coarse aggregate (material retained 
on a No. 10 sieve). This low amount 
of coarse aggregate is considered to 
“float” in the soil mortar and adds 
very little to the stability of the soil 
mass. It is therefore necessary to de- 


sign the major ingredient for maxi- 
mum stability; hence, the above grad- 


Pulverizing of the soil (top) is generally done with farm mackinery. In bituminous 
work, soil mixed with the bitumen is placed in a windrow down the center of the 
highway and then spread with blade graders and compacted with sheepsfoot 
tampers before the final rolling. 
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ing limits for soil mortars. When 40 
percent or more of the soil is retained 
on the No. 10 sieve it is called a 
“coarse-aggregate-type” soil, and the 
grading limits of the coarse aggregate 
become more important since these 
aggregates are in such a quantity that 
they do not float in the soil mortar. 
The grading limits of this type soil 
are given below. 

Maximum Maximum 


size 1 in. size 2 in. 
(percent) (percent) 


Passing 2-in. sieve... 100 
Passing 1-in. sieve.... 100 70-100 
Passing %-in. sieve... 65-100 60-100 
Passing No. 4 sieve.... 50-75 45-75 
Passing No. 10 sieve... 40—60 35-60 
Passing No. 40 sieve... 25-40 20-40 
Passing No. 200 sieve... 10-25 10-25 


The above grading limits are for 
soils having two maximum sizes of 
aggregates, one inch and two inches. 
Both maximum sizes are suitable as 
base-course materials, but the smaller 
maximum size is to be preferred in 
surface courses. 

Base courses and surfaces consist- 
ing of either natural or artificial mix- 
tures are generally constructed from 
6 in. to 12 in. thick, depending upon 
subgrade conditions and traffic. Of 
the two soil types referred to above, 
the coarse-aggregate type is the 
strongest and generally the most ex- 
pensive due to the fact that the 
amount of coarse aggregate (crushed 
or uncrushed gravel, crushed stone, 
crushed slag, or other durable coarse 
material) has to be shipped in or pre- 
pared locally. 

Field construction methods consist 
of working the necessary ingredient 
or ingredients into the existing soil to 
form a mixture meeting the above re- 
quirements. Proper proportioning 
and thorough mixing are quite neces- 
sary and generally are done by road- 
mix methods. General practice is to 
windrow the existing material on the 
road to the sides, place the stabilizing 
material on the road, pull in the 
windrows, and mix. Selection of ma- 
terials that mix easily greatly facili- 
tate the work. 


Use of calcium chloride 


Mechanically stabilized bases are 
generally covered with thin bitumi- 
nous wearing surfaces, while mechan- 
ically stabilized surfaces are left 
untreated or are treated with deli- 
quescent salts such as calcium 
chloride. This is to prevent develop- 
ment of corduroy or of pot holes and 
to keep the surface from raveling 
during dry periods. 
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Addition of calcium chloride may 
be considered a supplement to me- 
chanical stabilization. Because of its 
property of collecting moisture from 
the air it causes soil to remain in a 
damp state, which checks the loss of 
fine material. Also, calcium chloride 
improves the mechanical character- 
istics of clay mixes because slightly 
moist clay in a compact soil acts as a 
tough, plastic cohesive that it capable 
of resisting abrasion, while dry clay 
in the same mixture acts as a strong 
but brittle cohesive incapable of with- 
standing abrasion. Soil containing 
calcium chloride can be compacted to 
a greater density than soil without it, 
using the same compactive effort. 
This is due to the reduction in surface 
tension of water when mixed with the 
salt. Use of calcium chloride is gen- 
erally confined to surface courses. 
Because it lowers the freezing point 
of water it is used sometimes to pre- 
vent frost action in soil used in high- 
way construction. 


Bituminous stabilization 


In mechanical stabilization stabil- 
ity is achieved by admixtures of soil 
constituents needed to produce a 
proper balance of the two basic phys- 
ical properties, internal friction and 
cohesion. In other forms of soil sta- 
bilization the attack on the problem 
is quite different in that the existing 
unstable soil is treated with some sub- 
stance to either protect it from the 
harmful effects of improper amounts 
of moisture or to change the charac- 
teristics of the constituents suscept- 
ible to these effects. Bituminous sta- 
bilization is a process in which the 
soil particles are covered with a film 
of bituminous material to serve as a 
protective coating against moisture 
and to act as a cohesive that is un- 
affected by water. It stands to reason 
that the thickness of these films must 
be quite thin for the fine-grained soil 
constituent, clay, or else the clay 
particles will be floating in globules 
of bituminous material, and the mass 
will have a stability only slightly 
more than the bituminous material 
itself. It is also logical that the 
proper type of bituminous material 
must be used with the soil to be 
stabilized. Heavy material should be 
used with coarse-grained (sandy) 
soils, while only the lighter materials 
should be used with fine-grained (silt 
and clay) soils. Many kinds of bitu- 
minous materials such as tars, rapid- 
curing, medium-curing, and slow-cur- 











ing cut-back asphalts, and as) ha); 
emulsions are used in bitumi: ys 
stabilization. Each has its relative 
merits with particular soils. 

Generally, this form of soil st:\)j). 
ization is confined to sandy-type s.,j|x 
due to the ease of mixing the bitummi. 
nous material with the soil and the 
quantity necessary for effective sta. 
bilization. Clay and silt soils have a 
preponderance of very small partic\es 
which have a relatively large com. 
bined surface area and require larse 
quantities of bituminous material. 
Clay and silt soils are also low in in- 
ternal friction, which causes loss in 
stability during warm periods. Coarse 
material is sometimes mixed with 
these soils to reduce the amount of 
bituminous material that would he 
necessary and to increase the internal 
friction. It should be noted, however. 
that the cost of this admixture is 
sometimes uneconomical. 


No standard tests 


No standard tests have been 
adopted to determine the amount of 
bituminous material necessary to sta. 
bilize soils, but many have been de- 
vised and used, with more or less 
success. Essentially, practically all 
these tests consist of mixing various 
amounts of bituminous material with 
the soil and water and submitting 
compacted specimens of the mixtures 
to the effects of water, followed by 
some kind of stability test. Deter- 
mination of moisture absorbed by 
capillarity is made by some labora- 
tories, while others immerse the 
specimens and measure the absorp- 
tion. These absorption tests should 
be begun on the specimens only at 
low-moisture contents, approximating 
those found to exist in a successfully 
stabilized base in service. The reason 
for this is that the soil particles have 
a greater affinity for water than for 
the bituminous material and a mois- 
ture film surrounds the soil particle 
which in turn is covered by a film of 
the bituminous material. When the 
moisture film is removed, the bitumi- 
nous film comes in intimate contact 
with the soil particle, at which time 
the soil is stabilized. In the begin- 
ning it was thought that sufficient 
water should be added to the soil 
along with the bituminous material to 
secure maximum density; however, 
the trend now is to use as small an 
amount of water as is possible to 
secure a satisfactory mixture of the 
soil and bituminous material. Of 
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course, this means some sacrifices in 
density, but the amount may be re- 
duced by an increase in compactive 
effort. It has also been found that 
the initial density is not so impor- 
tant, since traffic soon corrects the 
deficiency. The less water used in the 
stabilization process, the sooner sta- 
bilization is accomplished. Projects 
completed in late summer or early 
fall are likely to give trouble during 
periods of low temperatures if suff- 
cient freezable moisture is present in 
the mass to cause upheaval. 

Many tests for measuring the sta- 
bility of bituminous stabilized soil 
specimens have been devised and 
used, such as punch and shear, tor- 
sional shear, extrusion, combined 
compression and lateral displacement, 
etc., but evaluation of the test values 
has not been accomplished for the 
different procedures. For the same 
type of apparatus and using a definite 
procedure, test values may be ob- 
tained in fair agreement. However, 
design must be based on arbitrary 
values for a particular apparatus. 
These arbitrary values should be cor- 
related with roads in service. 

Bitumirous stabilization of soil is 
confined to bases on which some form 
of surfacing is placed, usually of the 
bituminous type. 
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Soil stabilization is used extensively in airport construction. In the work here shown, a light soil that is quite unstable in 
its natural state is being made serviceable with bituminous oil mixed into the soil by a traveling plant. 


Stabilization of sands by the addi- 
tion of bituminous materials is not 
considered soil stabilization. Briefly, 
the construction of a bituminous sta- 
bilized base consists of pulverizing 
the soil, thoroughly mixing it with the 
bituminous material, and compacting 
the mixture. The work may be accom- 
plished by road-mix methods, using 
harrows plows, graders, etc., or the 
mixing can be done with a traveling 
mixer, 

Compaction then is obtained by 
sheeps-foot rollers and pneumatic- 
tired rollers. After the base has been 
compacted to a firm unyielding sur- 
face, a prime coat of bituminous ma- 
terial is placed on its surface, fol- 
lowed by the surfacing mat. Prime 
should not be placed on a yielding 
base, as its instability is due to excess 
moisture, which will not be able to 
evaporate if covered with a bitumi- 
nous membrane. 


Thickness of bases 


The usual thickness of the stabil- 
ized base is six inches. However, thin- 
ner sections have been used where 
excellent, well-drained subgrades were 
encountered. Bases thicker than six 
inches are not advantageous unless 
constructed in two courses. Poor sub- 
grade soils will cause failures in bitu- 
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minous stabilized bases as well as 
mechanically stabilized bases. 
Bituminous stabilization is quite 
economical in localities where the 
soils are rather sandy and loamy. 
Heavy clay soils require relatively 
high percentages of bituminous ma- 
terials or the incorporation of min- 
eral aggregate of a granular nature. 


Soil-cement stabilization 


As in bituminous stabilization, soil- 
cement stabilization is used in the 
construction of bases on which thin 
surfaces (usually bituminous) are 
placed. It is reported that the first 
projects to use this form of stabiliza- 
tion were constructed in South Caro- 
lina and Texas in 1933. This early 
work, while not scientifically designed 
or controlled, showed great promise 
and was followed in 1935 by the con- 
struction of a project near Johnson- 
ville, S: C., using scientific methods 
of design and laboratory control. The 
satisfactory performance of this sec- 
tion of road led to the construction 
of more than 470 miles of similar 
road on the highway systems in 26 
states; and thousands of square yards 
have been used in airport runways 
and parking areas. 

While séil-cement stabilization is a 
comparatively new process, its design 
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Quite accurate distribution of cement is obtained by careful distribution of bags 
over the surface to be treated. The bags then are opened and the cement is 
spread and worked into the soil before sprinkling and compaction. 


is based on sound engineering princi- 
ples and scientific tests. The different 
types of soil to be encountered are 
identified, sampled, and tested for 
durability by freezing and thawing 
and wetting and drying specimens 
made of each soil mixed with differ- 
ent percentages of cement. Methods 
of making test specimens and the 
durability test procedures have been 
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adopted as tentative standards by the 
American Society for Testing Mate- 
rials, (A.S.T.M. D 558-40T, D-559- 
40T and D560-40T). The percentage 
of cement necessary for the satisfac- 
tory stabilization of each soil is deter- 
mined from the losses sustained by 
the specimen composed of that soil 
and containing that percentage of 
cement. The limiting values recom- 
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mended and most commonly 


ised 
for this determination are as fo 


Ws: 






Maximum | 
tained by 
Subgrade group mens after 12 
(P.R.A. classifications) (Percent 
A-1, A-2, A-3 14 
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While some highway engi: 
question these limiting values. 
generally conceded that they ar at 
least adequate because bases desiy eq 
using them in the determination of 
the amount of cement necessary 
stabilization have given satisfact«ry 
service. It may be possible to ise 
greater maximum losses in different 
localities, but these limits will have to 
be determined experimentally for 
each locality. Some work along this 
line is already in progress. 


Field methods 


Briefly, construction of a  soil- 
cement base consists of pulverizing 
the soil to the required depth, incor- 
porating and thoroughly and _ uni- 
formly mixing the specified amounts 
of cement and water, thorough and 
uniform compaction without lamina- 
tions for its entire depth, and shaping. 
Much has been written outlining vari- 
ous methods used in performing these 
operations. Any one of these methods 
is good if it accomplishes the desired 
result, as each operation is important 
to a good base. Pulverizing the soil 
to the degree where the lumps are 
small and are few in number is essen- 
tial as these lumps will not be treated 
with the cement and will act as raw 
soil within the soil-cement mass. A 
small amount (not over 20 percent) 
of small lumps (less than 1 in. in size) 
will not prove detrimental as they 
will be completely surrounded with 
the treated material and their insta- 
bility will be completely absorbed by 
the stabilized soil. Thorough and 
uniform mixing of the specified 
amounts of water and cement to the 
required depth, followed by uniform 
compaction without laminations to at 
least 90 percent of the required 
density, are also essential to the pro- 
duction of a good base. The percent- 
age of cement necessary for stabiliza- 
tion is determined from results of 
tests made on soil specimens contain- 
ing this amount of cement and com- 
pacted to a definite density. Less ce- 
ment in any portion of the base or 
compaction to a density less than that 
required will produce a base of ques- 
tionable strength and durability. Cur- 





ENGINEERING NEWS-RECOTD 


FO skal ci aeiaaala 


Speake 


e 
Ss 
4 
‘ea 
Ss 




































eee ee ae ae a i. ae 









ing of the base for a period of seven 
days has been found advisable. 


Surface courses needed 


A surface course is required on 
soil-cement work. While strong and 
durable as a base, a soil-cement mix- 
ture does not possess sufficient resist- 
ance to the abrasive action of traffic 
to serve as a surface. The base is 
first primed with a light bituminous 
material and followed with a bitumi- 
nous surface mat. The surfacing 
must be of sufficient density and 
thickness to withstand the action of 
traffic and the elements. Some at- 
tempts have been made to use the soil- 
cement base as a surface through 
enrichment of the top one or two 
inches with additional cement, but 
very little success has been achieved 
along this line. It may be possible to 
accomplish this with soils of a coarse, 
granular texture, but extreme care 
will have to be exercised during con- 
struction to secure a perfect bond 
between the enriched layer and the 
base or scaling of the enriched layer 
will occur. 





Thickness of the base 


The usual base thickness for soil- 
cement stabilization is six inches, 
which seems adequate for the loads 
placed upon roads of the class in 
which such construction is used. It 
is reasonable to assume that a greater 
thickness will carry heavier loads, but 
whether it will be justifiable to use a 
heavier base rather than a concrete 
slab is problematical. 

Soil stabilized with portland ce- 
ment possesses relatively high slab 
strength. This fact is substantiated by 
the behavior of soil-cement bases 
constructed over poor subgrade. Al- 
though generally composed of the 
same soil as is in the subgrade, the 
cement-treated slab shows no sign of 
failure due to the faulty grade. This 
can be attributed to only one thing— 
slab strength. 


Soil-cement in maintenance 


Some use has been made of soil- 
cement in maintenance for patching 
weak spots in soil-type (topsoil and 
sand-clay) bases. When the undesir- 
able material in the subgrade occurs 
in thick layers, it is economical and 
satisfactory to remove six inches of 
it and replace with a soil-cement 
mixture. Unless the area of the patch 
is large, the soil and cement should 
be mixed in a concrete mixer or on 
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mixing boards and tamped in place 
in approximately two-inch layers. 
The soil-type base should then be 
placed over the soil-cement patch as 
soon as possible to protect it from 
rapid drying-out. Traffic may be al- 
lowed over the patched area in from 
12 to 24 hours, depending upon con- 
ditions. Fairly friable soil containing 
some clay should be selected for this 
work to facilitate mixing. The amount 
of cement required for a soil of this 
type in work of this nature is 8 
percent by volume. 


Future developments 


It is to be expected that new 
materials and new methods will be 
developed in the future as well as 
improvements on the ones being used 
today. As noted previously, encour- 
aging results have been obtained with 
admixtures of vinsol resin, a byprod- 
uct of the manufacture of explosives. 
Powdered resin is mixed with a mild 


Protection 





alkaline solution (sodium hydroxide 
and water), whiclr causes saponifica- 
tion. Soil impregnated with a small 
amount of this mixture 
water-repellent. Sands and heavy clay 


becomes 


soils do not respond as readily as fine 
soils and silts. In other experiments 
clays have been treated with certain 
chemicals that produce changes in the 
clay due to adsorbed ions, but stabil- 
ization by this means has not yet been 
put on a practical basis. Abroad, sta- 
bilization of clay by burning has 
been tried, as burning causes clay to 
lose its plasticity and some other 
properties and assume the properties 
of sand. In all these studies, how- 
ever, the fundamental principles re- 
main the same; any method that in- 
creases internal friction and cohesion 
presents possibilities for research in 
a field that offers many opportunities 
for economy, not only in highway 
work but also in airports, foundations 
and dam construction. 


of Metals 


From Soil Corrosion 


CoNncLusIoNs drawn from previous 
inspections of various metallic and 
non-metallic coatings exposed to 
soils are generally confirmed by the 
results of recent inspections reported 
by K. H. Logan in a paper (RP1446) 
in the January Journal of Research 
of the National Bureau of Standards, 
Washington, D. C. The protection of 
steel by zinc coatings depends on the 
thickness of the coating and is not 
appreciably affected by the kind of 
base metal. In a group of mildly cor- 
rosive soils, a specially applied coat- 
ing of approximately 3 oz. of zinc 
per sq. ft. prevented pitting almost 
entirely for an exposure period of 16 
years, the duration of the test. In a 
group of generally corrosive soils, 
however, a commercial 3-oz. coating 
did not entirely prevent pitting over 
a 2-year period. This result is not 
consistent with previous tests of heavy 
zinc coatings in corrosive soils, in 
which pitting was almost entirely 
prevented for ten years, the maxi- 
mum period of exposure. The sug- 
gestion is advanced that uniformity is 
a prerequisite for adequate protection 
Ly zinc coatings in soils. 

Lead coatings applied to iron and 
steel have not proved adequate for 
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protection underground. Since the 
potential of lead is cathodic to that 
of iron, lead cannot protect iron or 
steel in the manner that these metals 
are protected by zinc. As the rate of 
corrosion of lead is appreciable under 
many soil conditions, a continuous 
layer of lead isolating steel from its 
environment cannot usually be main- 
tained. 

A coating of tin was of little benefit 
in protecting copper from corrosion 
in soils. Under certain conditions one 
or more of the tin-copper alloy layers 
may be cathodic to copper, a condi- 
tion that would accelerate corrosion. 

The condition and protective value 
of a variety of experimental coatings 
after limited periods of exposure are 
discussed. These coatings include 
various synthetic resins, chiefly of the 
phenolic group, various types of rub- 
ber and synthetic rubber, vitreous 
enamel, etc. In this group of coat- 
ings, a vitreous enamel and two hard 
rubber coatings provided complete 
protection for seven years. A phenol- 
formaldehyde ( bakelite) coating, con- 
sisting of several coats of bakelite 
varnish with each coat baked on, 
provided satisfactory protection for 
two years, the extent of the exposure. 
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Widening a Steel and Concrete Bridge 


Contents in Brief—Jn South Carolina, roadways on two steel through-truss 


spans and thirteen concrete deck-girder spans were widened from 18 to 24 ft. 
without reduction of their capacity below an H-15 loading. Use of a concrete- 
filled steel-grid floor on the steel spans produced dead-load stresses in the 
rebuilt truss members less than those in the original structure. The widened 


truss spans were carried on cantilever caps on the old piers. 


Under the 


widened concrete girders the piers were increased in height, while other 
approach spans were completely replaced by spans at the higher level of 


the rebuilt approach highway. 


In a Roap MODERNIZATION program 
carried out in South Carolina last 
year, a 20-year old bridge across the 
Wateree River on U. S. Route 76 east 
of Columbia was widened from 18 to 
24 ft. without reduction in the load 
capacity of the bridge. Also included 
in the undertaking was a change in 
the approaches to raise their grade 
above high water and replacement of 
the timber approach spans with 
concrete spans. Each way from the 
bridge, across the four-mile-wide 
flood plain of the river, the approach 
highway also was raised to the higher 
level. 

The original structure consisted of 
two steel through trusses of 168-ft. 
span, 25 concrete deck girders of 36- 
ft. 6-in. span and about 400 ft. of 
creosoted timber trestle. Twelve of 
the twenty-five concrete spans that 
were originally below the new and 
higher grade were removed in the 
reconstruction work and new spans 
were constructed on raised bents, 
most of the reinforcing steel in the 
old spans being salvaged for use in 
the new ones. The remaining thirteen 
approach spans were near enough to 
the new grade to permit adjustment 
by minor increases in the pier heights, 
the spans being jacked up to their 
new position. The total length of the 
bridge is 1,312 ft. of which about 
775 ft. was widened in this operation 
and the remainder was rebuilt. 

The two steel truss spans are over 
the main river channel and rest on 
concrete piers, about 50 ft. high, 
which are supported on untreated 
timber piling. The structure was 
originally designed for a 64-in. thick 
concrete floor, an asphalt surfacing 
weighing 20 lb. per sq.ft., and a live- 
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load allowance of 66 lb. per sq.ft. 
(similar to load of 15-ton truck) plus 
an impact allowance of 25 percent 
of the live load. A working stress of 
16,000 lb. per sq.in. on the net 
section of steel members was used. 


Trusses sufficiently strong 


The new design is based on using 
a 3-in. thick concrete-filled steel-grid 
deck with a wearing surface weighing 
15 lb. per sq.ft., which is to be added 
later, thus giving a dead load per 
panel for the new design to about 90 
percent of the original. Live load, 
computed for an H-15 loading ac- 
cording to standards of the American 
Association of State Highway Off- 
cials, is higher than the original live 
load, but the combined unit stresses 
are within the maximum allowed for 
the steel in the present specification 
of the A.A.S.H.O. Stresses in some 





Fig. 1. Piers carrying the steel trusses 
were widened by cantilevered steel 
beams encased in concrete. 
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secondary members are considera! 
increased, but the members are we! 
able to carry them because their si: 
was determined by 
other than net stresses. 


consideration; 


Pier reconstruction 


Bids for construction were take: 
with an alternate of enlarging th: 
concrete columns of the dumb bell 
shaped piers down to the footings or 
widening the pier caps with cantileve: 
steel beam encased in concrete. The 
cantilever beam scheme was bid lower 
and adopted. A completed cap is 
shown in Fig. 1. The increased load 
on the foundations is roughly one ton 
per pile, which is considered con- 
servative in view of the fact that no 
settlement had been observed in the 
piers. 

The first construction operation 
was to lighten the existing trusses by 
removal of the concrete floor, the 
slabs being broken up with pneumatic 
hammers. Temporary timber bents, 
with posts resting on the ledge of the 
existing footings, were set on each 
side of the piers to support the spans. 
Jacks raised the spans sufficiently to 
permit placing some of the new floor 
stringers on this falsework, spanning 
over the top of the piers and under 
the end floor beams of the old trusses. 
Lowering the jacks transferred the 
truss load to the timber bents, per- 
mitting removal of the existing con- 
crete cap on the piers. 

In this demolition the reinforcing 
steel projecting from the concrete was 
retained to provide bond with the old 
work. Other reinforcing steel was sal- 
vaged for re-use. 

The old caps were cut down to an 
elevation about 6 in. lower than the 
bottom flanges of the new cantilever 
beams, and concrete seats over the 
pier shafts were cast and ground to 
the exact elevation of the bottom of 
the beams to be used in widening the 
pier caps. Then the beams were set 
and encased in concrete, the encase- 
ment being formed to resemble a 
cantilevered pier cap. 

Upon completion of the pier caps, 
rails were laid on them to provide a 
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Fig. 2. The two interior beams and slab 
are old concrete; exterior beams and 
parts of the slab are new. 


track for pushing the spans sideways. 
The entire span then was lowered to 
the rails and jacked one way to a 
position such that one truss was in 
its permanent position. Subsequently 
the floor beams and bracing were cut 
to permit widening of the structure. 

For the widening, heavy wooden 
frames, Fig. 3, at right angles to the 
trusses, were set at about the quarter 
points of the span to prevent the tops 
of the trusses from tilting and yet 
permit the trusses to be moved apart. 
These frames were diagonally braced 
and were fitted snugly against both 
the top and bottom chord thus keep- 
ing the individual trusses from tip- 
ping much out of the vertical when 
the sway bracing was removed. 


Pd 


Fig. 4. South 
modernization program. 


ENGINEERING 


NEWS-RECORD e 





All of the floor system and the top 
and bottom lateral bracing were re- 
moved from the The 
portal bracing and sway frames were 
cut at connection points near the 
center, a part of the struts being left 
attached to each of the trusses. The 


truss span. 


one truss not in final position was 
then shoved out by jacks to its new 
position and a shop-fabricated sec- 
tion was inserted in the top sway 
frames, then riveted and welded in 
place. The portals frames were han- 
dled similarly. 

The floor beams were entirely re- 
placed with new material of the 
proper length and strength to carry 
the H-15 load on the wider roadway. 
Old connections to the vertical mem- 
bers of the truss were used, the bot- 





Fig. 3. A vertical wooden frame, fitted snugly between the top and bottom 
chord members, prevented the trusses from tilting when cut apart for moving. 
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Carolina highway bridge widened from 18 ft. to 24 ft. in road 


tom elevations of the floor beams be- 
ing retained despite the use of 4-in. 
deeper beams. The original stringers 
were used at slightly closer spacing 
and were supplemented by two lines 
of new stringers to carry the different 
type of floor. The bottom laterals 
were salvaged, spliced out by welding 
and reattached to the original gusset 
plates by welding, but the top laterals 
were replaced with new material. 

The new roadway deck is a 3-in. 
deep I-beam grid construction with 
concrete placed flush with the grid 
surface. The small beams of the road- 
way grid are at right angles to the 
center line of roadway and span 3 ft. 
3 in. c.c. of stringers. 

To improve the protection for truss 
members which are exposed to local 
impact from passing vehicles, a heavy 
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modeled strut. 
were the principal steel requirements. 






channel rail replaces the original pipe 
rail on the truss spans. The new rail 
matches that of the concrete approach 
spans in height and width. 








Widened concrete deck girder 





A section of the original concrete 
deck-girder spans and their final 
shape are shown in Fig. 6. Widening 
was accomplished by removing the 
outer beam on each side of the center 
line and replacing it with an integrally 
placed new beam and cantilever sec- 
tion of roadway, thus increasing the 
width 6 ft. to provide a 24-ft. road- 
way. At the start of the widening, 
chipping hammers were used to cut a 
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Fig. 6. Section through rebuilt 36-ft. 6-in. 
new structures. 
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groove along the under side of the 
slab at the line where the concrete was 
to be cut for removal of the outer 
section. The slab was then cut 
through longitudinally with pneu- 
matic drills operating on the deck. 
the slab reinforcing steel being care- 
fully preserved to splice to the new 
reinforcing. 

It was considered desirable to re- 
place the old asphalt paving (2 in. 
thick) with a concrete wearing sur- 
face so that the widened spans would 
not have the appearance of patch- 
work. The new concrete paving is 
between 24 in. and 34 in. thick with 
$-in. aggregate and is reinforced with 


span showing outlines of the old and 


The part of the old concrete that was retained is shaded. 
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wire mesh. It was poured inte:ra| 
with the new exterior beams .nd 
slabs. As a good bond with the | |q 
slab was desired to prevent cracking 
of the thin layer of new concrete jv. 
ing, the old asphalt paving was ‘e- 
moved and an attempt was made | 
dissolve the remaining asphalt w ith 
gasoline; but when that treatment id 
not remove the asphalt as complete, 
as was desired, an air hammer w.s 
used to remove about 7% in. of the 
old concrete leaving a perfectly clean 
surface. This surface -was saturate: 
with water for some time and before 
the concrete was placed a cement 
paste was applied and scrubbed into 
the old surface. This was immediate], 
followed with the concrete while the 
paste was plastic. Several months 
after the bridge was opened to traffic, 
an inspection to determine the effec- 
tiveness of this method of securing 
bond with the old pavement showed 
only one slight crack in the concrete 
paving. 

The reconstruction and addition of 
the new spans was done by Jos. W. 
Barnwell, Jr. of Columbia, S. C., for 
whom L. J. Morgan was in charge. 

The general planning and construc- 
tion supervision were handled by the 
South Carolina State Highway Dept. 
under W. J. Gooding, Jr., bridge engi- 
neer. A. T. Clarkson was resident 
engineer on the work. 


Attacks on Highway Funds 


New attacks on the integrity of 
highway funds are indicated as a re- 
sult of the war emergency, according 
to the National Highway Users Con- 
ference. The continuing pressure for 
diversion in New Jersey and South 
Carolina may be duplicated in states 
calling special sessions. Anti-diver- 
sion constitutional amendments may 
be offered in Kentucky, Mississippi, 
New York and Rhode Island. Such 
constitutional amendments on the bal- 
lot are being circulated in Arkansas 
and Nebraska. In addition Florida 
will vote on a constitutional amend- 
ment regulating the allocation of 
highway funds to counties so as to 
eliminate certain diversions. 

Another trend which is not limited 
to those states having 1942 regular 
sessions is the mOunting pressure for 
increased sharing of local govern- 
mental subdivisions in highway rev- 
enues. 
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Rebuilt Post Road at Charlestown in Rhode Island. Travel lanes are of concrete and passing lanes are of bituminous 
macadam. Parking lanes have bituminous surfacing. 


State Road Work and Programs 


Contents in Brief—Mileages of major types of highways built in 1941 in 
each state are given, together with state expenditures for construction, 
maintenance and equipment. Where estimates for 1942 have been made 
they also are given. Supplementing these figures are brief statements by 
the state highway engineers concerning road problems raised by the war 
and telling how shortages of critical materials are being met. 


A Great Amount of uncertainty sur- 
rounds the extent and character of 
the work to be undertaken by the 
state highway departments in 1942. 
This is evident in the pages that fol- 
low, in which state highway engineers 
outline the plans of their departments 
for the year just opening. The work 
covered is chiefly what the highway 
department believes should be done 
to meet urgent needs during the war 
period or to bring each state’s section 
of the strategic highway network pro- 
gressively up to standards set by the 
War Department. Also included is 
the known or anticipated construction 
work involved in building access 
roads to military estab!ishments or to 
war industries. In evaluating the 
figures, it should be noted that in 
most instances they were compiled 
before war was declared. 
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The whole picture is beclouded by 
the nation’s lack of a definite highway 
policy for the war period. No state 
yet knows what are the critical war 
needs within its border. This is due 
in part to the failure of the federal 
government to develop a realistic 
emergency highway policy last year 
after it became apparent that curtail- 
ment of all non-defense activities was 
an essential part of the nation’s de- 
fense effort; but it is also due to 
changes in defense needs since the 
war with Japan began. That event 
may call for a great increas? in road 
expenditures in the Pacific States, 
and it may also make possible com- 
plete abandonment of any new work 
on other sections of the strategic 
network. 

Maintenance expenditures are ex- 
pected to continue at a slightly ac- 
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celerated rate, due to curtailment of 
new construction. This 
raises a critical question with respect 
to equipment and repair parts due to 
increasing difficulty in making re- 
placements. Some states report that 
they are giving special attention to 
servicing maintenance equipment to 
prolong its life and keep it in condi- 
tion for efficient operation for as long 
as possible. 

A few states report that they are 
giving thought to the effect of pos- 
sible reductions in funds available 
for maintenance resulting from cur- 
tailment of automobile travel that is 
expected in view of the tire shortage. 
No estimates yet have been made as 
to how much this will cut automobile 
travel nor as to how much such a cut 
will reduce highway maintenance. 


increase 


Post-war road work 


At least two states, Minnesota and 
New York, are planning to carry over 
some of the work previously planned 
for 1942 to the post-war period. In 
Minnesota, the Governor has already 
transferred to a _ post-war fund 
$3,000,000 of current funds that 
under the state constitution must be 
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Steel for the new toll bridge over the Thames River at New London, Conn., rises 
above the housetops to reach the main span which will have a clear height of 
1732 ft. over the navigable channel. 


spent on roads. The Governor of 
New York, in his budget message, 
recommends that most of the $60,- 
000,0000 bond issue authorized last 
November for expenditures on park- 
ways and main highways, be held 
over for the post-war period, also that 
work under the state’s grade-crossing 
elimination program be similarly 
postponed. 


Substitute material 


That the highway departments are 
doing their part in conserving criti- 
cal material is evident in the state- 
ments from state highway engineers 
that follow. Concrete pavements are 
being redesigned to eliminate steel 
reinforcing and steel load-transfer de- 
vices at the joints; steel bridges, 
wherever possible, are being replaced 
by reinforced concrete or treated tim- 
ber; small structures that normally 
are built of reinforced concrete are 
now being built of mass concrete; 
and metal culverts are being replaced 
by treated timber, concrete or tile 
pipe, or even by the stone boxes of 
early days of road-building. Old 
bridges scheduled for replacement 
are being repaired and strengthened 
to continue their useful life. 


New England States 


The State Highway Commission of 
Maine, according to Lucius D. Bar- 
rows, chief engineer, has made no 
program up to the present time due 
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to the extreme difficulty of making 
any intelligent estimate of the work 
that can be undertaken. The esti- 
mates given below are based on the 
state’s urgent needs. 


Miveace But 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 


penetration)........ ‘ina waal ba ; 14 
Other Dustless Surface... ... Se ; 287 
Non-Dustless Surface............... ee 6 
Graded and Drained................... 

1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $4,768,817 $5,475,000 
Maintenance........ 3,856,685 3,365,000 
Equipment......... 258 ,629 134 ,250 
edn Geabvocss 8,884,131 8,974,250 


Maintenance in New Hampshire 


Frederic E. Everett, commissioner 
of the New Hampshire Highway De- 
partment, states that it is highly es- 
sential that highway maintenance in 
that state, which includes snow re- 
moval, be maintained at its present 
standards to prevent deterioration of 
the system and to provide year-round 
roads suitable for the movement of 
trucks and military traffic. The state’s 
income, which is derived wholly from 
gasoline taxes and motor vehicle reg- 
istration, will be greatly curtailed, but 
it is believed that it will be sufficient 
for these maintenance operations. 
As to work on the strategic highway 
network, this will depend on how 
much money is provided by the fed- 
eral government. 

Critical defense materials are being 


conserved by the use of wood 


Nass 


concrete, stone masonry and y) fed 
clay pipe. Contractors doing \, 
the state have experienced som |ifj; 
culty in replacing and re; 
equipment, a situation which | ;\)}). 
ably will grow worse in 1942. 


K In 


ing 


Miveace Buitr 


Pavement (concrete, brick, asphalt 
bituminous concrete and bitumino.; 
penetration)... .. Pod 5 

Other Dustless Surface... . 

Non-Dustless Surface......... 

Graded and Drained 


EXPENDITURES 
Construction........ 
Maintenance........ 
Equipment......... 


$3,000,000 $2,700 000 
2,700,000 = 2,900 000 


Bridge work needed in Vermont 


Vermont has made no estimates of 
the amount of work to be done in 
1942, according to A. J. Runnals, 
road engineer, but the state expects 
to carry on the normal amount of 
maintenance work. The strategic net- 
work has some weak and narrow 
bridges that should be replaced if 
funds are available, and there are 
sections of the highway system that 
are below the military standards for 
both surfacing and foundations. 


Miveace Bui.t 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 


NN xs wikis <4 4a 0 ia BA 0's 4.9 
Other Dustless Surface............ 78.3 
Non-Dustless Surface.............. 

Graded and Drained................... 
Miuitrary Roap Work In 1941 

NES IE 56.65 560 Re OES Ar esse 13.5 

1941 1942 

EXPENDITURES Actual Estimated 

Construction........ $1,868,235 ...... 

Maintenance........ 1,100,000 

Equipment......... 62,500 

PE ails cack vce ee 3,030,735 


Higher maintenance in Massachusetts 


Heavy army traffic over the high- 
ways of Massachusetts is expected to 
increase the maintenance expendi- 
tures during 1942, according to R. W. 


Mrieace Bort 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
ION. 5 Oh ye oes cae ds rr 

Other Dustless Surface............... 

Non-Dustless Surface................ 

Graded and Drained................... 


Mrurrary Roap Work rw 1941 


Access Roads............. plik asi ea 
1941 1942 

EXPENDITURES Actual Estimated 

Construction........ $4,578,407 $4,630,008 

Maintenance....... 3,308,898 3,432,500 

Equipment......... 135 ,000 140 ,000 

As kom was eek 8,017,305 8,202,508 
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Coburn, chief engineer of the depart- 
ment of public works. The use of 
metal is to be eliminated as far as 
possible in the work planned for con- 
struction in 1942. 


Standards met in Rhode Island 


All roads on the state highway sys- 
tem in Rhode Island are up to or over 
the minimum military requirements, 
according to G. H. Henderson, chief 
highway engineer, hence new con- 
struction will be concentrated on 
needed improvements in the strategic 
network and on access roads. 

No serious shortages in materials 
have developed. Maintenance equip- 
ment is being closely supervised to 
assure efficient and useful operation. 


Mreace Burtt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) . . . 14.6 
Other Dustless Surface. . 
Non-Dustless Surface. . 
Graded and Drained. . 
Miuirary Roap Work rn 1941 
Access Roads. . ad 1.5 
1941 1942 
EXPENDITURES Actual Estimated 
Construction. $1,700,000 $1,800,000 
Maintenance. 1,265,000 1,270,000 
Equipment . 135 ,000 130 ,000 
Total... 3,100,000 3,200,000 


Civil needs high in Connecticut 


William J. Cox, state highway com- 
missioner of Connecticut, states that 
increases in cost of construction will 
probably increase expenditures re- 
quired to bring the strategic network 
up to standard to about $20,000,000, 
and, as a considerable mileage of the 
strategic network which must be re- 
built, should be built to higher stand- 
ards than those set by the War De- 
partment in order to meet civilian 
needs, the cost will be considerably 
in excess of $20,000,000. 

Construction expenditures were 
estimated before the rubber situation 
became acute. Any curtailment of 
work that must be made as a result 
of a decline of income from motor 
vehicle traffic will have to be made in 


Miveace But 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 

II oso 5 6 v.50 00-0 vn'0s shares 44 

Other Dustless Surface................ 18 


Non-Dustless Surface. ..... 
Graded and Drained...... 


1942 
EXPENDITURES Actual Estimated 
Consttuction. $18,833,648 $22,000,000 
Maintenance..... 2,998,000 3,037,000 
Equipment... .. 495 ,000 712,000 
BOD) ciceeses 22,326,648 25,749,000 
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construction expenditures as mainte- 
nance must not be curtailed. 

A large part of the planned con- 
struction expenditures in 1942 are 
for the Hartford and New London 
bridge projects and for the Wilbur 
Cross Parkway. These expenditures 
are not included in the $20,000,000 
above, although the projects are part 
of the strategic network. 

Priorities have been granted for 
steel required for existing projects. 
Future work will be so designed as to 
reduce the use of critical materials, 
and replacement of steel bridges will 
be put off where the existing struc- 
tures can be made to serve a few 
years more. 


Middle Atlantic States 


New York’s highway budget is 
now before the state legislature as 
part of the governor’s budget. In 
November, the voters authorized the 
expenditure of $60,000,000 of the 
authorized grade-crossing elimination 
fund on major highways and _ park- 
ways, but the governor, in his budget 


Mrveace Burr i941 

Pavement (concrete, brick, asphalt, 

bituminous concrete and bituminous 
penetration) . . 138 
Other Dustless Surface 15 
Non-Dustless Surface 2 
Graded and Drained. 17 

Mrurrary Roap Work In 1941 

Access Roads....... 12 
1941 1942 


Actual Estimated 


$17 ,098 ,080 
8,677 ,240 
536,712 
26,312,032 


EXPENDITURES 
Construction . 
Maintenance 
Equipment 
Total 































message, recommends an embargo on 
fresh capital outlay from bond money 
for roads, parkways and grade cross- 
ings, thus building up a fund for use 
in the post-war period. 


Wartime needs high in New Jersey 


James Logan, state highway engi- 
neer of New Jersey, states that 264 
miles of the state highway system 
needs improvement to accommodate 
normal traffic, at an estimated cost of 
$60,000,000. The present indications 
are that wartime needs will be no less 
than those in times of peace; bad 
traffic snarls have already occurred 
because of the movement of a few 
minor military units, and there is 
continuous congestion in the indus- 
trial areas on highways that are built 
to standards considerably in excess of 
the War Department minimum. 


Miveace Buoitt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration)... an 44.3 
Other Dustless Surface 
Non-Dustless Surface 3.4 
Graded and Drained 14.6 
Miuirary Roap Work IN 1941 
Access Roads 2.0 
1041 1942 
EXPENDITURES Actual Estimated 
Construction $9,773,036 $4,500,000 
Maintenance. . 3,597 ,859 3,700 ,000 
Equipment... 200 , 845 200 ,000 
eee er 13,571,740 8,400,000 


Pennsylvania to meet war needs 


Pennsylvania had planned about 
$50,000,000 of work for 1942 before 
the war emergency developed, but 
now will undertake only such work as 












New York State is progressively rebuilding U. S$. 9W, the main north-south high- 
way along the west side of the Hudson river. 
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is dictated by military requirements. 
The state has had difficulty in getting 
steel for bridges already under con- 
tract; foundations and abutments for 
many bridges have been completed 
but steel for the superstructure is 
lacking. 


Mrveace Boit 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
PING «nasi cape eariaanewenees 2065.6 
Other Dustless Surface................. 55.2 
Non-Dustless Surface.................. 40.5 
Graded and Drained.................-. 8.6 
1941 1942 
Ex PENDITURES Actual Estimated 
Construction. ...... $49,307,000 Not 
Maintenance 17,753,000 available 
Equipment. ........ RON” oe ccc casee 
SS owe cicpinned GB,GOD. G08 noc cccccce 


* Unofficial estimate. 


Maryland builds access roads 


Maryland is engaged in the con- 
struction of access highways to mili- 
tary posts and manufacturing plants 
estimated to cost $14,000,000. Much 
more of this work is needed, accord- 
ing to Wilson T. Ballard, chief engi- 
neer of the state roads commission, 
but the extent will depend on the 
amount of federal funds made avail- 
able. The state also could advan- 
tageously spend from seven to ten 
million dollars on the main arterial 
system, which, to a large extent, coin- 
cides with the strategic network. Be- 
tween 50 and 60 million dollars is 
required to bring the whole strategic 
network up to minimum standards. 

The necessity for rapid planning 
and construction of access roads to 
the numerous military posts and de- 
fense plants in the state has had con- 
siderable effect on the state’s normal 
operations. 

Designs for work that must be built 
are being modified to eliminate as 
far as possible such critical materials 
as steel, iron, zinc, and aluminum. 


Miveace Buiwt 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
OD 566 05.52 9G Was é.o wean Rereee 50 

Other Dustless Surface................. 46 

Non-Dustless Surface 31 

Graded and Drained 


EXPENDITURES Actual Estimated 
Construction. ....... $7 ,699 463 $12,522,101 
Maintenance........ 3,957,336 4,261,554 
Equipment......... 279 ,834 415,100 


,936 ,633 17,198,75 


Reductions in Delaware 


Plans of the Delaware highway 
department call for some reduction 
in construction expenditures in 1942 
and considerable reduction in main- 
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tenance work. The total cut will be 
over one and one-quarter million. 


Mrzace Buitt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) . ivaaetabectwe tees » 1 
Other Dustless Surface................. 68 
Non-Dustless Surface.................. 42 
Graded and Drained................... 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $1,031,148 $1,000,000 
Maintenance........ 2,241,484 986 ,000 
Equipment......... 97 ,961 60 ,000 
MES bc eceavee ss 3,370,593 2,046,000 


* Includes 29 miles of concrete widening. 


Southern States 


Virginia allocated $15,000,000 to 
primary highway work in 1942 before 
war was declared. That program was 
based on normal traffic flow, accord- 
ing to C. S. Mullen, chief engineer of 
the department of highways. About 
$8,223,000 of this was for roads out- 
side the strategic network and defense 
areas that then were considered neces- 
sary to keep the highways functioning 


Miveace Butt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
NS bc od Jub 408 6400 i> eer ee 100.7 
Other Dustless Surface................. 218.0 
Non-Dustless Surface. ..............-+. 31.0 
Graded and Drained.................+. 55.1 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $16,128,000 $20,899,000 
Maintenance........ 5,130,000 7,046,000 
Equipment......... 210 ,000 340 ,000 
Total 21,468,000 28,285,000 
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adequately under normal condit, 
These roads, although not class, ),e4 
as defense roads, are a definite 1: es. 
sity to Virginia and indirect], 
national defense. ' 

The $15,000,000 allocated to w.rk 
on the primary highway system jn 
1942 does not include the $8,000.(1\19 
recently appropriated by Congriss 
for construction of access roads in 
Virginia. 


Large mileage in West Virginia 


West Virginia built 467 miles of 
dustless surfaced roads in 194] in 
addition to 88 miles of paved roads. 
Expenditures for construction in 1942 
are to be cut drastically. 


Miveace Bort 194] 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) VNPES sada iweb ie 88 
Other Dustless Surface................. 467 
Non-Dustless Surface.................. 25 


Graded and Drained 


Mrurrary Roap Work !N 1941 


PPS ee Oe Tree 2 
1941 1942 
EXPENDITURES Actual Estimated 
Construction. . . . $13,975,000 $9,500,000 
Maintenance. . 5,057,000 4,800,000 
Equipment......... 1,100,000 1,200,000 
MRS 26s sv teGawOa<s 20,132,000 15,500,000 


North Carolina cuts program in half 


W. Vance Baise, state highway 
engineer, estimates that construction 
work in North Carolina done by con- 
tract in 1942 will be about half what 


As part of the work of mcking a divided highway out of State Route 29, New 
Jersey combined a dangerous wye intersection with the Springfield road and a 
grade crossing with the Westfield-Springfield road into one intersection in which 
all crossings at grade are eliminated. 
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Difficult rockwork was involved in reconstructing State Route 219 near Johns- 
town, Pa., where the new road had to be cut into a sidehill above the main-line 


tracks of the Pennsylvania Railroad. 


was done in 1941. The highway de- 
partment also expects to be able to 
secure much less equipment because 
of priorities. Expenditure of $4,- 
000,000 is needed to take care of 
access roads to military camps 
already built, and bringing the stra- 
tegic network up to minimum require- 
ments will add from $10,000,000 to 
$12,000,000. Because of difficulty in 
securing approval from the War De- 
partment for both access roads and 
work on the strategic network, Mr. 
Baise doubts whether the state will be 
able to put under contract the $5,- 


Miveace Bont 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration)..... . 257 
Other Dustless Surface 167 
Non-Dustless Surface : 1 
Graded and Drained 75 
1941 1942 
EXPENDITURES Actual Estimated 
Construction $10,000,000 $5,000,000 
Maintenance 11,500,000 12,000,000 
Equipment......... 900 ,000 550 ,000 
RS as saw beccawd 22,400,000 17,550,000 
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000.000 of work that is included in 
current estimates. 

Construction of from one to three 
more camps is in prospect, which will 
add more access-road work. 


Military road work in South Carolina 


Construction in South Carolina in 
1942 will be concentrated on needed 
access roads and other defense pro- 
jects of the federal government, ac- 
cording to C. R. McMillan, state high- 
way engineer. The amount of this 


Miveace Bunt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) . ; ; as 22 
Other Dustless Surface ‘ : 174 
Non-Dustless Surface . ci ewe 
Graded and Drained Pe Sat 293 
Mrurrary Roap Work IN 1941 
Access Boards. 28.8 
1941 1942 
Ex PENDITURES Actual Estimated 
Construction $9 , 500 ,000 ‘ wane 
Maintenance 3,283,000 $3,300,000 
Equipment. é 553 ,000 500 ,000 
Maas t00 pine ss 13,336,000 3,800,000 
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work is expected to be considerable 
due to the number of training centers 
being established in that state. 
Under a 1941 act of the general 
assembly, an additional 1,100 miles 
of roads will be added to the state 
highway system in 1942. The same 
number of miles were added in 1941, 
There is not, however, any provision 
at law for continuing the extension of 
the state highway system after 1942. 


Georgia may use temporary bridges 


M. L. Shadburn, state highway 
engineer, states that Georgia is mak- 
ing no estimate of 1942 work due to 
the war Non-critical 
materials are being substituted for 
critical materials wherever possible 
on work now under construction, and 
new designs are being worked out to 
use a minimum of critical materials. 
On new grading projects which may 
be started it is probable that tempo- 
rary timber bridges will be built to 
serve until materials for permanent 
structures can be obtained. Also, a 
number of bridges which ordinarily 
would be retired in 1942 will be 
strengthened with non-critical mate- 


emergency. 


rials to prolong their life. 


Miveace Bunt 


brick, asphalt, 
bituminous 


Pavement (concrete, 


bituminous concrete and 


penetration) . ‘ 71 
Other Dustless Surface gie-cin 141 
Non-Dustless Surface 49 


Graded and Drained 78 





1941 1942 


EX PENDITURES Actual Estimated 
Construction. $15,604 ,000 
Maintenance 1,422 ,000 


Equipment 


Total. 17 ,026 ,000 


Florida expects cut in income 


Florida is confining the use of criti- 
cal materials to a minimum. Tire 
rationing and curtailed travel is ex- 
pected to reduce state revenues about 
$2,500,000, but this will be offset in 
part by a reallocation of gasoline 
taxes approved last year which gives 
the State Road Department four cents 
of the tax instead of three. 


Miveace Burr 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) 6 
Other Dustless Surface 283 
Non-Dustless Surface aa 
Graded and Drained .§ & 
1941 1942 
EXPENDITURES Actual Estimated 
Construction $11,377,131 $21,832,709 
Maintenance 3,845,765 5 947 ,582 
Equipment 268 ,951 130,000 
Total. ... 15,491,847 27,910,291 
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Alabama revises road program 


Alabama’s program, which norm- 
ally is made up several years in ad- 
vance of actual construction, is being 
revised to suit the war emergency. 
The original program called for the 
construction of 150 miles of bitumi- 
nous paving, carried over from the 
1941 work, and the addition of 500 
miles in 1942. Also included was 
additional mileage of gravel and 
graded-and-drained roads, also the 
normal bridge-building and grade- 
separation program. Chris J. Sher- 
lock, state highway director, states 
that due to the present emergency it 
is not possible to say what effect the 
war effort will have on the program, 
but Alabama needs a large amount of 
access-road construction to defense 
bases and defense industries. 


MiveaGce Buitt 1941 


(concrete, brick, asphalt, 
bituminous concrete and bituminous 


Pavement 


I en nein La eee ne a sue dee Bil adie s 
Other Dustless Surface 444.0 
Non-Dustiess Surface hoe 50.3 
Graded and Drained. . a ekuse as te 

1941° 1942 


EXPENDITURES Actual Estiraated 


Construction $8 963,510 $14,734,000 


Maintenance 2,572,979 2,300,000 
Equipment 259 ,478 400 ,000 
Total 11,795,967 17,484,000 


* Figures for fiscal year, ending Sept. 30. 


Mississippi's plans are uncertain 


Plans for new work in Mississippi, 
according to R. A. Harris, chief engi- 
neer of the state highway department, 















A major highway building job in Nebraska in 1941 was construction of the 
Omaha-Ft. Crook highway, a divided-lane access road. 
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depend on action taken by the legis- 


lature, which now is in session. 


Miveace But 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration)... ah sem ane ue a 127 
Other Dustless Surface................. 191 
Non-Dustless Surface................-. 1 
Graded and Drained................... 128 
Murrary Roap Work in 1941 
PN TROD inn pues Sages aves sueaeess 28 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $6,817,207 .......... 
Maintenance........ eS ae 
Equipment......... DET.” Sckonetele 
| RE i ae 8,937 , 365 


Louisiana needs bridges 


Harry B. Henderlite, chief engineer 
of the Louisiana department of high- 
ways, states that it will be necessary 
to replace several hundred bridges 
on the strategic network which are 
now substandard as to width or 
capacity or both in order to meet the 
standards set by the War Department. 


Miveace Borir 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) HewG Casigh ads Mabees 73 
Other Dustless Surface................. 41 
Non-Dustless Surface.................. 120 
Graded and Drained..........ccccse00. 60 
Mriurrary Roap Work In 1941 
DNs os. Keke ss tava 24 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $6,500,000 $25 ,666 ,700 
Maintenance....... 4,400,000 4,000,000 
Equipment......... 800 ,000 500 ,000 
Total 


11,700,000 30,166,700 
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Middle Western States 
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Also, on at least 75 percent 
strategic network the hard sur{ 
only 18 ft. wide and shoulder \ \q}, 
only 5 ft. These shoulders show).| }. 
widened to 10 ft. and surfaced 
some type of gravel or shell. 


Kentucky follows 1941 plan 
More than half of the 194] (up. 


struction funds in Kentucky were 
placed on the strategic network, ac. 
cording to T. H. Cutler, chief enyi- 
neer of the department of highways. 
This will be true of 1942.  Afte: 
1942, about $11,000,000 will 
needed to place the strategic network 
in proper condition. State standards 
are being revised to eliminate or re- 


duce strategic materials to the small- 
est amount. 


be 


Miveace Bort 


1941 

Pavement. (concrete, brick, asphalt, 

bituminous concrete and bituminous 
MUDD on.n 5a adh sd hod chee 225 
Other Dustless Surface................. 269 
Non-Dustless Surface.................. 83 
Oe ee ”. a ee eee 45 

Miunirary Roap Work 1n 1941 
TUNER vnc ase cuew coi Ned Seasse 16.5 
1941 1942 

EXPENDITURES Actual Estimated 
Construction........ $14,550,000 $11,823,300 
Maintenance........ 5,275,000 6,500,000 
Equipment......... 543 ,000 500 ,000 
MOR: cea bsh ook 6X% 20,368,000 18,823,300 


Tennessee cuts budget 








Pavement 


(concrete, brick, asphalt, 
bituminous concrete and bituminous 
NS hy o.50e aed va cae aawee ae 41.2 

Other Dustless Surface................. 104.7 
Non-Dustiless Surface................-. 7.7 


Graded and Drained 





Actual Estimated 
Construction........ $7 665,068 $6,355,000 
Maintenance........ 1,519,691 1,800 ,000 
Equipment......... 1,693 ,038 1,600 ,000 


10,877 ,797 


9,755,000 





Indiana, according to M. R. Keefe, 


expects to concentrate on the con- 
struction of access roads to industrial 
plants engaged in defense work and 
to army and naval bases to provide 
sufficient facilities to handle the in- 
creased traffic to these plants. 
will include adding dual lanes to im- 
portant 


This 


highways leading out of 


Indianapolis and to some ordnance 
plants. 
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Indiana is redesigning all rigid- 
type pavements to eliminate mesh 
reinforcing, re-spacing the contrac- 
tion joints, and eliminating _load- 
transfer devices in order to conserve 
critical materials. All small struc- 
tures that normally would be built of 
reinforced concrete are being rede- 
signed to use mass-concrete arches. 
It is possible that all structures with 
spans above 20 ft. will be redesigned 
to use timber construction as a tempo- 
rary expedient, the structures to be 
replaced after the war with rein- 
forced concrete. 


Mizeace Bort 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
IR Gs owr'ocs ov 6 acsecoestoess 680 
Other Dustless Surface................. 562 
Non-Dustless Surface. ..............46. 30 
Graded and Drained.............ese00- 102 
Muuitrary Roap Work In 1941 
ES 54 6% ove cate ceeeweeeeues 18.8 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $19,780,000 $19,300,000 
Maintenance........ 4,500,000 4,500,000 
Equipment......... 278 ,000 200 ,000 
Sn 24,558,000 24,000,000 


Much access road work in Ohio 


Access road construction at various 
points in Ohio will call for about 
$7,000,000, according to G. R. Logue, 
chief engineer of the department of 
highways. The state’s program of 
work on the strategic network calls 
for widening, resurfacing, shoulder 
stabilization, and bridge repair and 
widening work on 1,381 miles at an 
estimated cost of $33,000,000. 


MiveacE Buittr 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
ee SPEU ER ELE O CCC Ce 5 377 .9 
Other Dustless Surface............... 2,414.9 
Non-Dustless Surface................ 172.0 


NE SOUND svc cevisecneesens. Benes 


Miuirary Roap Work 1n 1941 


NING S54 cursed bxsas¥oWee enue 6.6 
1941 1942 

EXPENDITURES Actual Estimated 

Construction........ $21,916,552 $28,348,393 

Maintenance....... 14,340,483 15,110,200 

Equipment......... 713,000 600 ,000 

Wi oh00decas.00es 36,970,035 44,058,593 


Pavements needed in Illinois 


Illinois needs to reconstruct 250 
miles of pavement, much of which is 
on the strategic work, and a like 
amount of bituminous surfacing 
needs attention to prolong its life 
during the war period. About 75 
miles of access roads to camps and 
war industries also must be built. 

A concrete pavement design has 
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Middle River grade separation to carry the access road to the Glenn L. Martin 
Aircraft plant over the Philadelphia Road in Baltimore County, Md. 


been developed for the war period 
that has a uniform thickness and 
omits all reinforcing steel, longi- 
tudinal metal points and tie-bars, and 


load-transfer devices at expansion 
joints. 
Mreace Bunt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
Es akcan eet sawecknes ies 171 
Other Dustless Surface....... ocaneds oe 
Non-Dustless Surface........ gugieten xs 113 
Graded and Drained................... 66 
1941 1942 
EXPENDITURES Actual Estimated 
Construction. ...... $18,500,000 Not 
Maintenance....... 6,400,000 available 
Equipment......... Paar 
WO Sake cccweten’ DE TOO « nccdvisns 


Wisconsin defers much work 


E. L. Roettiger, state highway engi- 
neer of Wisconsin, states that the ex- 
tent and nature of highway work 
necessary in 1942 to keep the state’s 
system up to efficiency to meet the 
nation’s war needs is so relative that 
a specific and detailed statement of 
plans is impossible. Many improve- 
ments in the long-range plan will 
have to be deferred, Palliative im- 
provements and intensive mainte- 
nance, for a limited time, can meet 
the immediate needs for current 
traffic, and it may be found that such 
work may be adequate if civilian 


Miveace Burt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
IIIIOND 9.055 sin 0 00 6s ose ed ses me 79 
Other Dustless Surface................. 190 
Non-Dustless Surface................++ 86 
Graded and Drained.................6+ 80 


Muurrary Roap Work In 1941 


PE aie i's 5S ev nai csp eckeutes a 
1941 1942 

EXPENDITURES Actual Estimated 

Construction........ $10,000,000 $10,000,000 

Maintenance........ 5,215,000 5,800,000 

Equipment. . aC dake: Man s 

NUN 363 0% 0-3 15,215,000 15,800,000 
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travel is reduced by restrictions im- 
posed on motor vehicles, tires, and 
possibly fuel. 

The department is prepared to con- 
struct pavements in which all steel is 
eliminated and to substitute plain 
masonry or timber for steel and rein- 
forced concrete in minor structures. 
Work on certain large structures may 
possibly be deferred entirely. 


Road use rises in Michigan 


Michigan needs $20,000,000 of 
new construction to correct deficien- 
cies in the strategic network, and 
in addition requires $31,361,000 for 
roads to military reservations and in- 
dustrial production areas, particu- 
larly in and near the city of Detroit, 
according to H. C. Coons, deputy 
commissioner and chief engineer of 
the highway department. The 1943 
federal-aid allocations, in addition to 
unencumbered balances from prior 
fiscal years, will be used exclusively 
for work on the strategic network. 
This will be about $5,000,000. The 
amount of access road construction 
will be determined by certification of 
the War Department. 

Shortages of critical materials are 
being met principally through 


Miveace Borur 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) . hake aa ‘ 88 
Other Dustless Surface............. a 160 
Non-Dustless Surface.................. 67 
Ciedied aed Denia... 6.cacic vccicsces 10 
Miuuitrary Roap Work 1n 1941 
PTS oo 6 05.6 6 ov eldeadtaeeusiveed 18 
1941 1942 
ExPENDITURES Actual Estimated 
Construction. ....... ee 
Maintenance........ 6,892,000 $8,000,000 
Equipment......... 250 ,000 250 ,000 
WEG 6a 2406820 ce AIDE ht ce dine ‘ 
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changes in design. Substitute mate- 
rials are being used to a considerable 
extent on bridges and grade separa- 


tions. 


West of the Mississippi 


with the present critical situation.” 
Expenditures in 194] were chiefly on 
modernization of the state highway 
system, including a_ considerable 
amount of mileage in the strategic 
network, and on the extension of 
farm-to-market roads. 


is hoped that the state will be ab). 
reconstruct the most critically . 
cient sections of the strategic netw. 


These deficiencies, it is belie, 4 


should be corrected before short 
in manpower puts a check on | 
tinued highway construction. 





Minnesota to meet acute needs 


Highway construction in Minne- 
sota will be based on meeting acute 
necessity, according to M. J. Hoff- 
man, commissioner of highways, and 
work previously programed will be 
deferred. This is in line with a pro- 
gram, recently announced by Gov- 
ernor Stassen, of placing funds con- 
stitutionally dedicated to highway 
purposes in a post-war highway fund 
so that deferred projects may be 
gotten underway without delay when 
the war emergency is passed. The 
sum of $3,000,000, which under 
normal conditions would have been 
placed under contract early in the 
year, has already been earmarked 
for the post-war reserve fund. The 
ultimate size of the fund will depend 
primarily upon the demand for de- 
fense construction and the increased 
maintenance load, which must be 
met out of the state’s income as re- 
duced by the curtailed motor traffic. 

Construction estimates for 1942 
show only the carryover from 1941. 


Mrieace Bort 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 


penetration) . 109 
Other Dustless Surface Fi 
Non-Dustless Surface . 127 
Graded and Drained 440 

1941 1942 
EXPENDITURES Actual Estimated 


Construction 
Maintenance 
Equipment 

Total 


$15,392,000 $3,992,000 
7,993,000 7,280,000 


23,385,000 11,272,000 





Missouri cuts road program 


Since the estimates given in the 
accompanying table were made, the 
Missouri State Highway Commission 
has instructed C. W. Brown, chief 
engineer, to work out a plan of re- 
duced operations “commensurate 


Miveace Buitt 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
SUED 6.5.55 65 Ketomean ees 210.7 

Other Dustless Surface. . eu 568 .0 

Non-Dustless Surface... . 205.7 


Graded and Drained....... . 45.8 







1942 
Estimated 
$12,589,000 $13,500,000 

6,500,000 6,500,000 


EXPENDITURES Actual 


Construction 
Maintenance 
Equipment soebth, i tie 
Total. 19,089,000 20,000,000 
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Equipment scarce in Arkansas 


The Arkansas highway department, 
according to W. W. Mitchell, director, 
has experienced some difficulty in 


getting new equipment for mainte- 
nance work. 


Miveace Buitt 1941 


Pavement (concrete, brick, asphalt, 
bituminous concréte and bituminous 


penetration)... so Sine sae ha ois 6 
Other Dustless Surface................. 101 
Non-Dustless Surface.................. 32 
Graded and Drained... . icp ree nee 25 

1941 1942 
EXPENDITURES Actual Estimated 
Construction........ SEER OO ln... i cccscss 
Maintenance........ 1,179,000 $1,300,000 
Equipment . 224 ,000 300 ,000 
MUGS Ss ck ods Cre 4,841,000 1,600,000 


Maintenance high in North Dakota 


Maintenance expenditures in North 
Dakota are expected to be somewhat 
higher in 1942 than in 1941, and it 


Miveace Buitt 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration)........ : 97 

Other Dustless Surface. . 7 yh 4 80 

Non-Dustless Surface . 

Graded and Drained. 


1941 1942 
EXPENDITURES Actual Estimated 
Construction... . . $4,159,746 $4,800,000 
Maintenance........ 1,758,995 2,100,000 
Equipment......... Se. oc ikdees ae 
MES cuca canecdacd 6,066,741 6,900,000 





Nebraska waits approval of plans 


The 1942 program prepared by {| 
state highway department is designe | 
to keep the highway system up to th 
efficiency called for in meeting the 
nation’s war needs, according tv 
Wardner G. Scott, state highway, 
engineer, but whether it will be 
carried out depends on whether it is 


approved by the proper federal 
authorities. 


Miveace Boit 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 


penetration)... pate Sedo sare eites 4 oi 19 
Other Dustless Surface........... os 269 
Non-Dustless Surface.................. 189 
Graded and Drained... Bea eee SE es 

Miuitary Roap Work In 1941 
ENE 6c. 6545s; Saha koe keeeaes S 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $6,322,900 $8,000,000 
Maintenance........ 3,200,000 3,000,000 
Equipment......... bg 2 5 
WUE iad caus xabiOn 9,522,900 11,000,000 


The department plans to construct 
about 130 miles of bituminous sur- 
facing and about 50 miles of concrete 
pavement, but that work waits federal 
approval. 

Nebraska is redesigning its small 
box culverts to use plain concrete in- 
stead of reinforced concrete, is adopt- 
ing designs for bridges that reduce 
the amount of critical materials, and 










































































Ohio State Route 74 was put under the Norfolk & Western R. R. tracks at Batavia 
by raising the tracks and station 5 ft. and cutting down the highway grade. 
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western Missouri. 


is simplifying its standard specifica- 
tions to reduce the number of sizes 
and shapes of critical materials that 
are required. It also is using revised 
unit working stresses issued by the 
Public Roads Administration in its 
memorandum of Dec. 9, 1941. 


Defense need low in South Dakota 


E. W. Meeker, state highway engi- 
neer of South Dakota, states that the 
commission’s highway program is 
based on progressively bringing the 
strategic network up to minimum 
standards, but that it is impossible to 
state how much work will be under- 
taken due to the fact that the state has 
no defense industries. If there are 
to be troop movements through the 
state, the department is prepared to 
do whatever work is necessary for 
that purpose. 

The department is making studies 
to replace its common I-beam-type 
bridge with reinforced concrete, and 
it may be that treated timber will be 
substituted in some places. The de- 
partment has eliminated the con- 
struction of guard rails using critical 
materials and has salvaged a great 


Miveace Buitt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration)........ ha theca dees 8.0 
Other Dustless Surface................. 221.7 
Non-Dustless Surface. ................. 109.3 
Graded and Drained................... 260 .6 
1941 1942 
EXPENDITURES Actual Estimated 
Construction. .... . $3,800,000 $4,000,000 
Maintenance........ 2,200,000 2,200,000 
Equipment... .. ngs 120 ,000 120 ,000 
WOMENS 4.00668 ope 6,120,000 6,320,000 
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New crossing of the Elk River on U. S. Route 71 in McDonald County, in south- 
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amount of old guard-rail cable and 
fittings for use on new work requir- 
ing guard rails. 


Resurfacing needed in Kansas 


Kansas has a considerable mileage 
of the strategic network on which the 
surface is inadequate, according to 
R. C. Keeling, state highway engi- 
neer. Many bridges also are inade- 
quate for military loads. The road 
surfaces range from light-type oil 
penetration to heavy types of surfac- 
ing, which have become practically 
worn out, reaching a hazardous stage. 
There are numerous locations where 
high water stops traffic, there is lack 
of adequate access highways to serve 
defense industries, and a lack of ade- 
quate bypass roads around one army 
post. 

The state has discontinued the use 
of structural steel for bridges where- 
ever possible, having done this since 
early in 1941, and now is eliminating 
reinforcing steel from small struc- 
tures as far as possible, using plain 
concrete. Plain concrete also is being 
used in pavements in place of rein- 
forced concrete. 


Miveacse Bunt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration)............ Pee sare 24 
Other Dustless Surface.............-... 517 
Non-Dustless Surface............-.-+-. 233 
Graded and Drained..............+.+-:+- 280 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $8,772,834 $8,121,026 
Maintenance........ 3,124,819 3,225,089 
Equipment......... 1,191,217 1,147,341 
OMA 4s ibs oo tes 13,088,870 12,493,456 
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Texas to adjust road plans 


Due to rapidly changing condi- 
tions, R. L. Schmidt, assistant to the 
state highway engineer of Texas, 
states that the department's plans, 
which were based on needs as antici- 
pated before the war emergency, will 
be adjusted to meet emergency needs 
as they develop. 


Miveace Buitt 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration)....... 391 

Other Dustless Surface 1,276 

Non-Dustless Surface 197 


Graded and Drained 161 





1941 1942 
EXPENDITURES Actual Estimated 
Construction. 23,384,491 $25,000,000 
Maintenance...... 8,702,392 9,000,000 
Equipment......... 653,113 700 ,000 


PicAwa< od eneks 2,739,996 34,700,000 









Oklahoma stresses maintenance 


Oklahoma is endeavoring as far as 
possible to maintain its highways in 
an efficient condition, with emphasis 
on military roads. The state has ac- 
cess-road work programmed that will 
cost over $2,200,000. 


Miveace Buitr 1941 
Pavement (concrete, brick, asphalt, bitu- 
minous concrete and bituminous penetra- 
tion)... 
Other Dustless Surface emake 
Non-Dustless Surface. ; was cen. 
Graded and Drained. 


1941 1942 
Actual Estimated 
$8,101,000* $8,750,000 
3,455,000* 3,750,000 
400 ,000 
12,900 ,000 


EXPENDITURES 
Construction 
Maintenance 
Equipment. 


Total... 11,556 ,000 


*Includes equipment. 


Montana to stop work on feeder roads 


Montana’s feeder-road program is 
to be suspended until after the war 
emergency, according to a_ recent 
statement by the chairman of the 
state highway commission. He added 
that as Montana is not in the imme- 
diate defense area, the amount of 
work on the main highway system 
that will be permitted by the federal 
government has yet to be determined. 

The above statement was made 


Miveace Bui. 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration)..... ch nona eee ea 0s 0.8 
Other Dustless Surface aaa . Ate 
Non-Dustless Surface. . rantaere. ccaiae ee 
Graded and Drained..............-.-+-- 36 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $5,470,000 $6,000,090 
Maintenance...... 2,100,000 3,370,000 
Equipment....... 160,000 .. 
Total . ; 7,730,000 9,370,000 
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Howard Holmes, state highway engi- 
neer. 


Wyoming keeps up main roads 


Frank Kelso, superintendent, 
Wyoming highway department, states 
that the 1942 program has been cut 
to the absolute minimum needs to 
keep the highway system functioning. 
The system can take considerably 
more traffic without failure, but on 
account of not being able to recon- 
struct several hundred miles of road 
needing reconstruction, it will be 
necessary to carry on considerable 
betterment work in the way of widen- 
ing and providing additional base 
course. 

The department intends to keep its 
sections of the transcontinental high- 
ways in first-class condition so that 
they can take the load that may be 
thrown upon them. 


Miveace Buitt 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) . o 


Other Dustless Surface................. 525 
Non-Dustless Surface.................. 245 
CE GE SIs 0:0 5 os ox e oss ese as 185 
1941 1942 
EXPENDITURES Actual Estimated 
Construction. ....... $4,300,000 $1,000,000 
Maintenance........ 830 ,000 1,000 ,000 
Equipment......... 622 , 538 200 ,000 
OE ee 5,752,538 2,200,000 


Minimum needs for Colorado 


The Colorado highway department 
hopes to have $5,500,000 for con- 
struction and oiling of highways in 
1942. W. M. Williams, director of 
publicity, states that this amount 
does not by any means represent the 
minimum needs of the highway de- 
partment for 1942. It represents 
only the funds that probably will be 
available and they may be cut. On 
Colorado’s strategic highways, total- 
ing 1,175 miles, there are 65 miles of 


Miveace Boiwt 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) . : 

Other Dustless Surface. 


na ken eee 317 
Non-Dustless Surface. camibin DAs mek 156 
Graded and Drained................... 16 
Miurrary Roap Work rw 1941 
DN IID cok. avons cease eeeedonx 76.5 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $5,343,000 $5,500,000 
Maintenance........ 1,373,000 1,500 ,000 
Equipment... . 244 ,000 250 ,000 
Total 
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after the figures given in the accom- 
panying tabulation were prepared by 


replaced. 


Colorado expects to spend more on 
maintenance this year in order to 
keep highways not on the military 


system in condition for use. 


New Mexico's plans to be cut 
New Mexico’s present highway 
construction program was prepared 
before the war emergency, hence it is 
expected that major changes will be 


made in the work previously planned 
for 1942. 


Miveace Burt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
ND oo won Oa Ge awSbbn schonnes 26 
Other Dustless Surface................. 60 
Non-Dustless Surface................ . 234 
Graded and Drained................... 113 
1941 1942 
EXPENDITURES Actual Estimated 
Construction. . . $6 ,.750,000* $9,971,673 
Maintenance... .... « 2,398,185 
Equipment......... ! 1,760,000 300 ,000 
WE i ect cun vases 8,500,000 12,669,858 


* Unofficial estimate. 


Far West States 


Idaho’s 1942 program is designed 
to eliminate projects requiring stra- 
tegic material, according to S. E. 
Johnson, director of highways. The 
highway department anticipates that 
it will be unable to secure sufficient 
maintenance equipment. 


Miveace Butt 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) . Aa keadnden phe d Sea 10 
Other Dustless Surface................. 463 
Non-Dustless Surface. ................. 562 
Graded and Drained................... 529 
Muuirary Roap Work In 1941 
ND is cig d kn bce nnleeen ove om 8.5 
1941 * 1942 
EXPENDITURES Actual Estimated 
Construction........ $5,000,000 $%,000,000 
Maintenance........ 1,500,000 1,200,000 
Equipment......... 300 ,000 100 ,000 
We CAN ceo iawaee 6,800,000 4,300,000 


Arizona work may increase 


F. N. Grant, deputy state engineer, 
reports that there is a prospect that 
Arizona will receive an additional 
$4,150,000 of emergency federal-aid 
funds, bringing the total construction 
for 1942 to $8,415,000. Arizona has 
changed 138 bridges from steel to 
concrete to meet the lack of steel. 
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entirely new highways that must be 
built to make the system available for 
use. In addition, numerous improve- 
ments are needed on military routes, 
and inadequate bridges need to be 
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Miveace Burt 


941 
Pavement (concrete, brick, asphalt 
bituminous concrete and bituminous 
penetration)................ 5.7 
Other Dustless Surface............... 6 
Non-Dustless Surface.............. 4 
Graded and Drained............... 9 
1941 1942 
EXPENDITURES Actual Estimated 
Construction....... $4,288,591 $4,265 009 
Maintenance....... 1,402,478 1,600 100 
Equipment......... 295 ,573 200 000 
BS So oa cl saGss's 5,986 ,642 6,065 O00 


Mostly maintenance in Nevada 


The Nevada income for highway 
purposes is not sufficient to warrant 
state-financed construction, according 
to Robert A. Allen, state highway 
engineer, hence it must be reserved 
for maintenance and for matching 
federal funds. 

During 1941, timber bridges were 
used in place of reinforced concrete 
to conserve reinforcing steel, and 
corrugated culvert pipes were used 
wherever possible for the same pur- 
pose. During 1941, concrete or clay 
pipe will be used. 


Miveace Butt 1941 


Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
IED. o'WNic 3 o' WS Be px aes oe 
Other Dustless Surface................. 156 
Non-Dustless Surface 
Graded and Drained 


Miuuitrary Roap Work In 1941 


| AS eee ar ee 32 
1941 1942 

EXPENDITURES Actual Estimated 

Construction........ $3,001,202 $2,752,000 

Maintenance........ 774,574 900 , 000 

Equipment......... 314,188 100 ,000 

BMG it ikbae as 4,089 ,964 3,752,000 


Only urgent work in Washington 


The Washington state highway 
construction program for 1942, ac- 
cording to Burwell Bantz, director of 
highways, will be confined to proj- 
ects which are on a few important 
routes of the strategic network, and 
which are considered most urgently 
needed to insure maintenance of 
satisfactory service. These consist 
principally of new construction where 


congested traffic conditions exist, 
Miveace Bort 1941 
Pavement (concrete, brick, asphalt, 
bituminous concrete and bituminous 
WUTION boo bi wk co Vac Se ccwaades 8 
Other Dustless Surface................. 397 
Non-Dustless Surface.................. 97 
Graded and Drained................... 
1941 1942 
EXPENDITURES Actual Estimated 
Construction........ $7,000,000 $7,560,000 
Maintenance........ 3,800,000 3,820,000 
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Separation of grades at an important intersection of the new 


reconstruction of weak bridges, and 
reinforcing existing surfaces which 
have shown evidence of distress 
under the increased loads imposed by 
military and industrial traffic. The 
needs along this line are greatly in 
excess of funds which can be made 
available. 

Substitution of materials not on 
the critical material list is being made 
wherever possible. In many _in- 
stances temporary construction with 
non-critical materials will be neces- 
sary. 

The problem with respect to equip- 
ment appears most difficult, though 
inventories are adequate at present. 
As equipment becomes worn and re- 
pair parts are exhausted, the problem 
will become acute. 


Oregon to increase maintenance 


Curtailment of construction and 
betterment work in Oregon will neces- 
sitate increased maintenance expendi- 
tures in order to keep the highway 
system adequate to carry defense 
goods and army transports. Elimina- 
tion of critical deficiencies in the 
strategic network will cost $8,000,- 
000, and building access roads to 
military reservations and defense in- 


dustries will add another $2,000,000. 
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Oregon already has put into effect 
drastic curbs on the use of the de- 
partment’s motorized equipment, and 
is giving increased care to its main- 
tenance equipment in order that it 
may fully meet the requirements of 
heavy traffic generated by war needs. 


Miveace Buitt 1941 
Pavement concrete, brick, asphalt, 
bituminous concrete and bituminous 
penetration) . 5 32 
Other Dustless Surface. . ; hicane 295 
Non-Dustless Surface ; 312 
Graded and Drained , ’ 266 
1941 1942 
EX PENDITURES Actual Estimated 
Construction. $8,286,000 $8,000,000 
Maintenance.... 4,056,000 5,100,000 
Equipment... . 525 ,000 350 ,000 
i ieee . 12,867,000 13,450,000 


California to speed work 


With California having been de- 
clared an area of military operations, 
C. H. Purcell, state highway engineer, 
holds that it is most imperative that 
needed works on the strategic net- 
work be accomplished at the earliest 
possible moment if the military forces 
are to move men and heavy equip- 
ment over roads and bridges of the 
network. The state had $32,000,000 
programmed for 1942, but how much 
of this work can be done is a matter 
of conjecture. 

California has a large access-road 
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highway between 


Seattle and Issaquah, Washington. 


problem due to the many military 
establishments and great defense in- 
dustries. It is estimated that $45.- 
000,000 is needed for the purchase of 
right-of-way and construction of 
these projects. The department has 
surveys made and plans ready for 
advertising for bids on $18,000,000 
of this work as soon as federal funds 
and the right-of-way can be secured. 

The state plans to timber 
bridges to replace steel structures 
wherever possible, mass concrete in 
lieu of reinforced concrete, and other 
materials to replace metal culverts. 
In several instances, the department 
has already changed bridge designs 
to eliminate critical materials and it 
is expected that this practice will be- 
come more and more prevalent. 

Curtailment of automobile travel is 
expected to reduce highway revenues 
drastically during 1942. 


use 


Miveace Burnt 1941 
Pavement (concrete, brick, asphalt, 
bituminous conaete and bituminous 
penetration) . . 39.2 
Other Dustless Surface. 303.1 
Non-Dustless Surface 
Graded and Drained..................-. 20.4 
Miurrary Roap Work In 1941 
Access Roads. Kam 2 
1941 1942 
EXPENDITURES Actual Estimated 
Construction $27 .883,500 $31,060 ,000 
Maintenance........ 12,332,100 9,909,000 
Equipment........ 1,216,000 1,000 ,000 
Meat davecesd ees 41,431,600 41,969,000 
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Roadbuilding in 1941—Money and Mile: 


Contents in Brief—State highway departments in 46 states reported 





expenditures of $701,547,000 in 1941, a gain of 4 percent over 1940. Con- 
struction, 68 percent of the total, was up 6 percent; and maintenance and 
equipment, 32 percent, rose 0.3 percent. Mileage constructed by 46 states 
reached 27,046 miles, substantially below 1940, but 22 percent was of high- 
type pavement construction as compared with 12 percent in this category a 
year ago. Budgets from 37 states for 1942 indicate a 12 percent rise in new 
construction, and a 7 percent gain in maintenance and equipment spending. 


State HicHway expenditure for con- 
‘struction, maintenance and equip- 
ment during 1941, reported by 46 of 
the 48 state highway departments, 
totaled $701,547,000, a 4 percent in- 
crease over the $673,559,000 for the 
same states in 1940. The forecast of 
1941 state highway volume made in 
January of that year, and based on 
budgets from 45 states, indicated that 
1941 would climb less than 1 percent 
over the preceding year (ENR Jan. 
16, 1941, p. 100). This was due prin- 
cipally to the fact that although con- 
siderable work on access roads and 
on the strategic network was antici- 
pated, it also was expected that in- 
creasing defense activities would 
force curtailment of normal road 
work in 1942. Actually, much of the 
anticipated access-road work did not 
materialize, but that in turn was off- 
set by more work on main highways. 
The result is remarkable when the un- 
certainties that surrounded highway 
financing during the year are con- 
sidered. 

Of the 1941 expenditures, $487,- 
371,000 was for new highway con- 
struction, 68 percent of the total; and 
$214,176,000 was for maintenance 
and equipment, 32 percent of the 
volume. 

Geographically, the southern states 
led the nation in highway spending. 
This region was responsible for $173,- 
533,000, or 25 percent of the total 
state highway expenditures for con- 
struction, maintenance and equip- 
ment; West of Mississippi (lowa 
missing), accounted for $146,268,- 
000, or 21 percent; Middle West, 
$125,420,000, or 18 percent; Middle 
Atlantic, $123,251,000, or 17 per- 
cent; Far West (Utah m‘ssing), $81,- 
976,000, or 12 percent; and New Eng- 
land, $51,099,000, or 7 percent. 

New construction’s portion of the 





116 (Vol. p. 268) 


total highway expenditures, $487,- 
371,000, was up 6 percent over 1940, 
and was distributed sectionally as fol- 


HIGHWAY CONSTRUCTION 





lows: 25 percent in the South; 22... 
cent in the West of Mississippi sta:.s: 
18 percent in Middle West states: |7 
percent in Middle Atlantic; 11] jr. 
cent in the Far West, and 7 percent 
in New England. 

Maintenance and equipment ex. 
penditures reached $214,176,000 {or 
the past year, an increase of less than 
1 percent over the 46-state 1940 total. 
Almost $52,500,000 of this volume 
was spent in the South; $41,076,000 
in the West of Mississippi; $39,438. 
000 in the Middle West; $38,343,000 


RECORDS FOR 46 STATES 


Expenditures — 1941 Expenditure Budget — 1942 





Mileage Completed — 1941 (,000 omitted) (,000 omitted) 
Total Maint. Total Maint. 
Non- Graded Const. Con. & Const. Con- & 
Pave- Dust- Dust- & & struc- Equip- & struc-  Equip- 
States Total ment less less Drained Maint. tien ment Maint. tion ment 

ih cewest : 307.0 14.0 287.0 aa cause +5 $8,884 $4,769 $4,115 $8,974 $5,475 $3,499 
RR 76.0 2.0 60.0 Ba toes 5,740 3,000 2,740 5,640 2,700 2,940 
Vt 83.2 4.9 >) usthinn ’ Yeokets 3,031 1,868 erie. pats 
Mass 23.0 pe PARE eer 8,017 4,578 3,439 8,203 4,630 3,573 
R.I 14.6 i —csceeuh & whadke. Maxases 3,100 1,700 1,400 3,200 1,800 1,400 
Gs vce 69.0 44.0 ee “tase 7.0 22,327 18,834 3,493 25,749 22,000 3,749 
New Eng 572.8 102.5 443.3 20.0 7.0 $51,099 $34,749 $16,350 $51,766 $36,605 $15,161 
Mi Sv isages 172.0 138.0 15.0 2.0 17.0 $26,312 $17,098 EE gad Bed. cca ae 
es <adexe 62.2 GaP ....5.. 3.4 14.6 13,572 9,773 3,799 8,400 4,500 3,900 
Pa -. 2,169.9 2,065.6 55.2 40.5 8.6 68,060 49,307 ee ate ‘ 
Bh. can canes 127.0 50.0 46.0 31.0 11,936 7,699 4,237 17,199 12,522 4,677 
Mi tkialoe « 161.0 51.02 68.0 eee 3,371 1,031 2,340 2,046 1,000 1,046 
Mid. Atl..... 2,692.1 2,348.8 184.2 118.9 40.2 $123,251 $84,908 $38,343 $27,645 $18,022 $9,623 
Va Shae os 404.7 100.72 218.02 30.9 55.1 $21,468 $16,128 $5,340 $28,285 $20,899 $7,386 
inks ne 582.0 88.0 467.0 25.0 2.0 20,132 13,975 6,157 15,500 9,500 6,000 
Sas. «nese 500.0 257.0 167.0 1.0 75.0 22,400 10,000 12,400 17,550 5,000 12,550 
NDEs sues 489.0 22.0 5748... 293.0 13,336 9,500 3,836 3,8008 .. 3,800 
Ga bax 339.0 71.0 141.0 49.0 78.0 17,026 15,604 ROY xbnt eds: 4 idewaes 
Dec. -onaue 371.0 6.0 283.0 20.0 62.0 15,492 11,377 4,115 27,910 21,833 6,077 
| ae eee 444.0 50.3 399.2 11,796 8,964 2,832 17,484 14,784 2,700 
Miss dane 447.0 127.0 191.0 10 128.0 8,937 6,817 | Be ER ee oo 
DEX acckeee 294.0 73.0 41.0 1200 60.0 11,700 6,500 5,200 30,167 25,667 4,500 
ee 622.0 225.0 269.0 83.0 45.0 20,368 14,550 5,818 18,823 11,823 7,000 
MR. ss pues 303.8 41.2 104.7 47.7 110.2 10,878 7,665 3,213 9,755 6,355 3,400 
Seuth....... 5,246.60 1,010.9 2,499.7 427.9 1,307.5 $173,533 $121,080 $52,453 $169,274 $115,861 $53,413 
a 2,964.8 377.9 2,414.9 Ree sb dace $36,970 $21,917 $15,053 $44,059 $28,349 $15,710 
7a 1,374.06 680.08 562.06 30.08 102.05 24,558 19,780 4,778 24,000 19,300 4,700 
Ii ee 445.0 171.0 95.0 113.0 66.0 25,750 18,500 See ted ces vie cet bs 
Wis wiige 435.0 79.0 190.0 86.0 80.0 15,215 10,000 5,215 15,800 10,000 5,800 
eee 325.0 88.0 160.0 67.0 10.0 22,927 15,785 7,142 8,2508 ....... 8,250 


Mid. West.. 5,543.8 1,395.9 3,421.9 468.0 258.0 $125,420 $85,982 $39,438 $92,109 $57,649 $34,460 


Minn Sa 954.0 109.0 278.0 127.0 440.0 
ER au pain. Rien a?! nateb ited. Reker ‘ a 

ee 1,030.2 210.7 568.0 205.7 45.8 
eer 164.0 6.0 101.0 32.0 25.0 
i BOs cxocks 177.0 97.0 Molders chs ces 
ic heeas 599.6 8.0 221.7 109.3 260.6 
Ti ksnee 477.0 19.0 269.0 GS wis as 
Bs sacese~ 1,054.0 24.0 517.0 233.0 280.0 
ee akwee 619.0 214.0 75.0 290.0 40.0 
Tex 2,025.0 391.0 1,276.0 197.0 161.0 
Mont....... 340.8 0.8 177.0 127.0 36.0 
Wyo user © eteck 525.0 245.0 185.0 
Colo see 490.0 1.0 317.0 156.0 16.0 
N.M 433, 26.0 60. 113.0 


$13,900 $12,760 $1,140 $11,2725 $3,992 $7,280 


19,089 12,589 6,500 20,000 13,500 6,500 
4,841 3,438 1,403 1,600 ....... 1,600 
6,067 4,160 1,907 6,900 4,800 2,100 
6,120 3,800 2,320 6,320 4,000 2,320 
9,523 6,323 3,200 11,000 8,000 3,000 

13,089 8,773 4,316 12,493 8,121 4,372 

11,956 8,101 3,855 13,300 8,900 4,400 

32,740 23,385 9,355 34,700 25,000 9,71 
7,730 5,470 2,260 9,370 6,000 3,370 
5,753 4,300 1,453 2,200 1,000 1,200 
6,960 5,343 1,617 7,250 5,500 1,750 
8,500 6,750’ 1,750" 12,670 9,972 2,698 


OME toes ow 0 . 0 234.0 i. 
W. of Miss. 9,318.6 1,106.5 4,464.7 2,145.0 1,602.4 $146,268 $105,192 $41,076 $149,075 $98,785 $50,290 


Idaho..... 1,564.0 10.0 463.0 562.0 529.0 
WE. Ss vices ehaacan [Werashs Wasgeen —Ubaavher gupees 
eee 171.7 5.7 141.6 13.4 11.0 
Nev han SEE, hob aeee 156.0 J ees 
Wash i 502.0 8.0 397.0 4 0L5 
OM... ses 905.0 32.0 295.0 312.0 266.0 
Calif : 362.7 39.2 OM. .5..5° 20.4 


$6,800 $5,000 $1,800 $4,300 $3,000 $1,300 
5,987 4,289 1,698 6,065 4,265 1,800 
4,090 3,001 1,089 3,752 2,752 1,000 
10,800 7,000 3,800 11,380 7,560 3,820 
12,867 8,286 4,581 13,450 8,000 5,450 
41,432 27,8848 13,648 41,969  31,060* 10,909 


Fer West... 3.6724 49 1,755.7 995.4 826.4 $81,976 55,460 $26,516 $80,916 $56,637 $24,279 
Biases. 27,045.7 6,059.5 12,769.5 4,175.2 4,041.5 $701,547 $487,371 $214,176 $570,785 $383,559 $187,286 








1 Includes widening and dualization. * Includes widening. 


3 Maintenance and equipment only. ‘ Fiscal year ending 


Sept. 30. In progress to June 30, 1941. * Carryover from 1941 program. 7 Unofficial estimate. * Includes right-of-way; 


engineering; and state route work in cities. 
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in Middle Atlantic; $26,516,000 in 
the Far West; and $16,350,000 in 
New England. 

Construction continued to take just 
a little more than two-thirds of the 
state highway funds for the nation as 
a whole, accounting for 68 percent of 
the volume. Maintenance and equip- 
ment spending took the other 32 per- 
cent. New England and Middle 
Western states matched this national 
construction-maintenance ratio ex- 
actly, while Middle Atlantic reported 
construction at 69 percent and mainte- 
nance at 3] percent. West of Missis- 
sippi, however, spent 72 percent of its 
funds for construction, and the bal- 
ance, 28 percent, for maintenance 
and equipment. The South spent on 
a 70-30 ratio, the larger share being 
for construction. 

The percentage of the total high- 
way funds spent for maintenance and 
equipment equaled the 1940 rate, the 
first year since 1938 that no decrease 
was recorded. At 32 percent, the 
ratio was well above the 27 and 29 
percent shares reported, respectively, 
for 1936 and 1937. 

On a per capita basis, for the 46 
states reporting, each person aver- 
aged an expenditure of $5.48 for 
1941, with $3.81 going for construc- 
tion, and $1.67 for maintenance and 
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equipment. The highest per capita 
spending occurred in the Far West 
where each individual reached into 
his pocket for $7.57; construction 
taking $5.12, and maintenance $2.45. 


Residents of the Middle Atlantic 
states got off easier, with $4.09 being 
required from each person. 

Despite the increase in construction 
expenditures over a year ago, state 
highway mileage built during 1941 


STATE HIGHWAY CONSTRUCTION MILEAGE - 1941 
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was 18 percent lower than last year, 
according to the statistics from 44 
states. This is easily explained, how- 
ever, by the fact that during the past 
year 60 percent more miles of high- 
type pavement were constructed in 
these states than in 1940. 

The mileage total for the year in 46 
states (reports from Iowa and Utah 
missing) reached 27,046 miles. High- 
type pavement mileage made up 6,060 
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miles, or 22 percent of the total; dust- 
less surfaced roadways accounted for 
12,769 miles, or 47 percent; non- 
dustless surfacing 4,175 miles, or 16 
percent; and new roads graded and 
drained, 4,042 miles, or 15 percent. 

A geographical analysis of the 
high-type pavement mileage reveals 
that 39 percent of the total con- 
structed during 1941 was in the Mid- 
dle Atlantic states; 23 percent in the 
Middle West; 17 percent in the 
South, 18 percent in the West of 
Mississippi states; and less than 2 
percent each in New England and 
the Far West. 

Of the dustless surfaced roadway 
mileage, 35 percent was built in states 
west of Mississippi; 27 percent in the 
Middle West; 20 percent in the 
South; 14 percent in the Far West; 
3 percent in New England, and 1 per- 
cent in the Middle Atlantic states. 

Non-dustless highway mileage built 
during 1941 was divided as follows: 
west of Mississippi, 51 percent; Far 
West, 24 percent; Middle West, 11 
percent; South, 10 percent; Middle 
Atlantic, less than 3 percent; and a 
negligible amount in New England. 

A breakdown of the graded and 
drained roads shows that 1,602 miles, 
or 40 percent, was done West of the 
Mississippi; 1,308 miles, or 32 per- 
cent, in the South; 826 miles, or 20 
percent, in the Far West; 258 miles, 
or 6 percent, in the Middle West; 40 
miles, or less than 1 percent, in the 
Middle Atlantic states; and only 7 
miles in New England. 


Prospects for 1942 


Budget estimates for 1942 made 
available to Engineering News- 
Record by 37 state highway depart- 
ments indicate a 10 percent increase 
in construction, maintenance and 
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equipment expenditures over 1941 in 
the states reporting. The 1942 budget 
total for these 37 states, $557,100,- 
000, compares with $505,400,000 
spent by these same states in the year 
just ended. It should be noted, how- 
ever, that most of the budgets from 
which these figures are taken were 
prepared before war was declared and 
many are predicated on federal ap- 
proval of, and aid for, work on the 
strategic network. Some states, in 
view of the emergency road au- 
thorizations of last November, even 
increased their construction budgets 
for 1942. This accounts in major 


















































In reconstruction of U. S. Route 1 near Baltimore, Maryland gave special atten- 
tion to channelizing, adding acceleration lanes at intersections. 








part for the projected increase n 

Budgeted expenditure estimat: 
1942 by regions are: New Enp 
(Vermont missing), $51,800,000 


York and Pennsylvania missi; 
$27,600,000, down 4 percent; S, 
(South Carolina, Georgia and Mis.is 
sippi missing), $165,500,000, up 29 
percent; Middle West (Illinois 
Michigan missing), $83,900,000. 
9 percent; West of Mississippi (low a, 
and Arkansas missing), $147,500... 
000, up 4 percent; and Far West 
(Utah missing), $81,000,000, down 
about 2 percent. 
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Deep cut to improve grades on Route 25 in Ste. Genevieve County, Missouri. 
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Access Roads and Strategic Network 


Contents in Brief—During 1941 the Public Roads Administration and the 
state highway departments concentrated their operations on the strategic 


highways network. 


Preference also was given to access roads wherever 


federal-aid highway funds could be used for that purpose. The results for 
eleven months of the year, compiled by the Public Roads Administration, are 


given, largely in tabular form. 


A Year Aco the Public Roads Ad- 
ministration reported to the President 
that construction or improvement of 
2,830 miles of road was needed to 
provide adequate access to 192 mili- 
tary reservations and defense indus- 
tries, that 5,090 miles of road on the 
nation’s strategic highway network 
needed widening, that 14,000 miles 
needed strengthening to meet mini- 
mum military requirements, and that 
2,436 bridges on the network were 
too weak for the H-15 loading speci- 
fied by the War Department. 


Funds not forthcoming 


No action was taken on these rec- 
ommendations until June when the 
President asked Congress for $100,- 
000,000 for access roads and $25,- 
000,000 to be matched equally by the 
states for urgently needed work on the 
strategic network. He stated that up 
to that time, $54,400,000 of regular 
federal-aid money and WPA funds 
already had been used to finance 
1,090 miles of access roads. Though 
legislation covering these recommen- 
dations was introduced immediately, 
nearly five months went by before 
legislation was finally approved. Thus 
it was not until November that the 
President signed a bill authorizing 
expenditure of $150,000,000 on ac- 
cess roads and $50,000,000 for work 
on the strategic network, half to be 
prorated to the states on the regular 
federal-aid basis to be matched by 
them on a 75-25 percent federal-state 
basis, and half to be unallocated. 
Even then no money was appropri- 
ated, this being simply an authoriza- 


_ tion. Actual appropriation of money 


did not come until after war was 
declared in December when $74,600.- 


000 was appropriated for access roads 
and $50,000,000 additional in con- 
tract authorizations was approved. No 
money was provided for work on the 
strategic network. 
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The effect of this delay was to set 
back the access road work badly. Had 
it not been for the fact that the WPA 
had money that could be used for that 
purpose and was able to get states 
and other local government agencies 
to put up additional money as spon- 
sors of access road projects, little 





would have been done. State high- 
way departments had their hands tied 
in most instances by the legal require- 
ment that federal-aid highway funds 
could not be spent on roads that were 
not part of the federal-aid highway 
system, which was the case with a 
large part of the needed access roads. 
Also, many state governments did not 
consider themselves justified in spend- 
ing state funds on work that they be- 
lieved should be paid for by the fed- 
eral government as part of the defense 
program simply because Congress 
failed to provide the money. 
Figures for WPA accomplishments 
for the year are not yet available; up 


TABLE I—ACCESS ROAD PROJECTS APPROVED AND PROGRAMMED 


Summary by Defense Classifications, Kind of Projects, and Construction Status 
As of November 30, 1941 


(Compiled by the Public Roads Administration, 


Federal Works Agency) 
Number of 














Miles grade crossing 
—_— _—-- ~— Number —— 
Total Federal Construc- Engineer- of Elimina- Protec 
cost funds tion ing structures tions tions 
Defense classifications: 
Access roads $19,456,585 $10,475,190 249.8 1,375.8 71 16 16 
Reservation roads. ...... 381,507 263 , 512 12.0 229.0 1 1 
Hawaii defense.......... 420 ,482 412,758 6.1 8.2 1 
Total 20,258,574 11,151,460 267.9 1,613.0 73 16 17 
Kind of projects: 
Preliminary engineering. . 1,536,918 1,513,185 1,487.0 
Construction engineering 543 ,050 628,962  ..... 126.0 os 
Construction 18,178,606 9,109,913 267.9 73 16 17 
Total. . 20,258,574 11,151,460 267 .9 1,613.0 73 16 17 
Construction status: 
Approved, not under way. 6,830,803 3,383,571 98.1 Sake 29 10 13 
Under way 10,373,595 6,124,091 112.9 7,362.5 40 6 2 
Completed. eral 3,054,176 1,643,798 56.9 250.5 4 oer 2 
ee err a 20,258,574 11,151,460 267 .9 1,613.0 73 16 7 
Programmed only......... 9,761,166 6,143,134 86.9 208 .5 22 19 ll 
Total approved and 
programmed. . 30,019,740 17,294,504 354.8 1,821.5 95 35 28 


TABLE II—STRATEGIC NETWORK ROADS APPROVED AND PROGRAMMED 
Summary by Kinds of Projects and Construction Status As of November 30, 1941 


Number of 
Miles Number grade crossing 
———————--+--—_---_—_— of —+——— 
Total Federal Construc- Engineer- struc- Elimina- Protec- 
cost funds tion ing tures tions tions 
Kind of projects: 
Preliminary engineering. . $490,526 $310,526 352.1 
Construction engineering. . oe : 5 Sone Gad ‘ 
Construction... .. 205,955,968 111,878,281 4,8683 1,033 157 133 
Total 206,446,494 112,188,807 4,868.3 352.1 1,033 157 133 
Construction status: 
Approved, not under way. 40,383,465 19,686,221 728.3 eo 177 21 45 
Wendel WEF... os ewes. 106,736,785 58,900,199 2,086 3 287.5 537 81 10 
i a ere 39,326,244 33,602,387 2,053.7 64.6 319 55 78 
Pree 206,446,494 112,188,807 4,868.3 352.1 1,033 157 133 
Programmed only....... 60,998,325 29,186,992 1,104.3 19.5 93 38 36 
Total approved and 
programmed... 267,444,819 141,375,799 5,972.6 371.6 1,126 195 169 
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to the end of the fiscal year (June 30, 
1941) it had spent $207,960,000 of 
its funds and $96,672,000 of sponsors 
funds, a total of nearly $305,000,000. 

On the other hand, total expendi- 
tures of state and federal road funds 
on access roads to the end of Novem- 
ber amounted to only $30,000,000, of 
which $17,300,000 was federal 
money. A summary of these expendi- 
tures is given in Table I. 

Table II indicates that as soon as 
the funds for access roads that were 
appropriated a few days after war 
was declared are made available to 
the state highway departments they 
will be ready to put a large amount 
of work under contract. Engineering 
work had been completed by the end 
of November on 250 mi. of the 1,613 
mi. of approved work, and prelimi- 
nary engineering was underway on 
1,362 mi. Construction of 57 mi. had 
been completed; 113 more miles were 
underway, and nearly 100 mi. had 


been approved for start of construc- 
tion when funds became available. 
Under new regulations adopted by 
the Public Roads Administration fol- 
lowing the declaration of war, all ac- 
cess road projects are initiated by the 
Army or an and are immediately 
referred to the PRA district engineers 
who prepare general descriptions of 
the work to be done. Plans and speci- 
fications are then prepared by the 
state highway departments, and when 
these are approved by local military 
officials, the highway departments 
call for bids and let the contracts. 


Work on the strategic network 


Quite a different picture is given 
by statistics of work on the strategic 
highway network in Tables II and III. 
When Congress passed the biennial 
highway act in 1940 it recognized 
the growing importance of highways 
to the defense of this country by di- 
recting the Commissioner of Public 





Roads “to give priority of approval 
to projects on the strategic hiv} 
network.” That policy has been \ \oo;. 
ously pressed by the Public aq. 
Administration during the past ,¢q, 
with the hearty cooperation of ~;ate 
highway departments. As a result. 
over $267,000,000 was spent on these 
roads in eleven months, a little 1)ore 
than half being federal money; 2.\)54 
miles of road were completed, and 
over 2,000 miles were under ¢ un. 
struction at the end of Novembe: 

What work on the strategic yet. 
work will be done this year is in. 
known. Soon after war was declared 
the PRA stopped clearing requests 
for priority assistance on any high- 
way project except access roads. This 
does not mean that all other highway 
work is to be stopped, for much of it 
can go forward without priorities, but 
there may be curtailment if the man- 
power now engaged in road work is 
needed for war activities. 
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TABLE I1I—STRATEGIC NETWORK ROADS APPROVED, UNDER WAY AND COMPLETED AS OF NOVEMBER 30, 1941, BY STATE 
























Approved not under way Under way Completed Total 
Miles Miles Miles Miles 
Total Federal A Total Federal ——_——_~———.__ Total Federal. —___ ~~ Total Federal ————_-—- 

State cost funds Constr. Engr. cost funds Constr. Engr. cost funds Constr. Engr. cost funds Constr. Engr ; | 
Ala. $709,500 $351,450 19.7 $662,716 $353,095 9.5 $908,518 $693,180 1.7 $2,280.734 $1,397,725 30.9 a : 
Aris. 384,302 254,599 8.4 1,601,215 1,150,424 48.5 1,072,147 804,858 32.3 3,057,664 2,209,881 89.2 4 
Ark. 104,315 57,992 12.4 779,644 426,741 38,9 738,805 455,254 21.8 21.0 1,622,764 939,987 73.1 21.0 
Cal. 2,350,640 1,173,525 39.5 5,834,359 3,208,705 55.5 4,209,493 2,324,855 70.1 12,394,492 6,707,085 165.1 re 
Colo. 1,348,915 804,857 31.4 586,889 331,287 44.9 1,407,443 901,725 122.6 3,343,247 2,037,869 198.9 ey 
Conn. 491,595 216,825 9.4 876,958 421,527 12.8 406,960 196,569 5.5 1,775,513 834,921 27.7 iS 
Del. 309,859 235,419 6.3 211,252 105,626 5.4 85,153 42,361 2.5 606,264 383,406 14.2 BY 
Fla. 1,042,296 504,176 16.4 739,063 424,839 7.7 344,024 235,550 4.9 2,125,384 1,164,564 29.0 
Ga 418,064 282,749 5.6 309,669 222,781 16.3 349,014 158,090 «8.6 1,076,746 663,620 30.5 Es 
Idaho 200,549 129,564 11 537,698 364,546 11.7 1,111,586 678,938 57.1 1,858,832 1,173,049 69.9 Bs 
tll. 358,639 333,189 8 3,781,453 2,061,911 38.5 1,113,080 561,488 10.4 5,253,172 2,956,588 49.7 be 
Ind. 1,952,593 978,044 28.2 4,571,650 2,338,951 56.2 1,228,061 551,492 15.1 7,752,304 3,868,487 99.5 & 
lowa 772,258 461,126 7.0 246,683 151,500 53 1,018,941 612,626 12.3 ’ 
Kans. 670,383 247,855 8&8 667,276 333,638 35.5 979,715 485,480 49.6 2,317,374 1,066,973 93.9 
Ky. 1,890,707 945,353 5.1 3,376,378 1,704,648 67.8 1,385,302 696,072 65.7 6,652,386 3,346,073 138.6 
La. 2,427,208 1,369,020 57.7 1,914,554 1,184,335 42.2 1,184,644 758,690 24.9 5,526,405 3,312,045 124.8 
Me. 80,471 41,166 1 2,132,176 1,206,817 23.7 44.0 817,947 405,238 214 3.5 3,030,595 1,653.222 45.2 47.5 
Md. 7,250 7,250 1,705,185 842,194 143 42.0 672,260 336,130 5.9 2,384,696 1,185,574 20.2 42.0 
Mass. 926,331 460,769 5.9 1,442,912 871,814 7.6 1,883,811 937,689 15.0 4,253,054 2,270,271 28.5 
Mich. 476,380 257,430 442 2.968, 185 1,689,985 38.1 4,275,986 2,233,604 106.6 7,720,551 4,181,019 148.9 
Minn. 203,825 174,150 13 3,364,359 1,736,108 109.2 1,494,291 766,487 85.2 5,062,475 2,676,745 195.7 
Mias. 53,000 28,000 778,699 557,499 8.8 1,579,600 779,500 65.0 2,411,299 1,364,999 73.8 
Mo. 2,262,201 340,205 29.8 2,659,916 940,198 38.5 897,356 446,510 24.4 5,819,473 1,726,913 92.7 
Mont. 493,204 280,436 31.6 1,182,348 671,549 25.2 1,204,181 847,387 42.3 2,969,733 1,799,372 99.1 
Neb. 16,004 8,002 760,967 448,729 61.0 294,000 138,079 34.6 1,070,971 594,810 95.6 
Nev. 355,628 $319,643 24.1 1,004,790 877,981 31.1 1,713,257 1,497,302 101.2 3,073,675 2,694,926 156.4 
N. H. 456,504 229,913 5.4 1,251,334 695,416 13.8 723,825 391,285 15.7 2,431,663 1,316,615 34.9 
N. J. 23,910 11,955 2,968,530 1,524,120 16.3 359,576 286,744 6 3,352,016 1,822,819 16.9 
N. Mex. 366,882 238,013 17.8 622,657 402,610 43.6 690,223 437,770 29.4 1,679,762 1,078,394 90.8 
M,Z. 1,521,580 685,450 14.1 7,166,111 3,793,160 86.0 9.0 3,312,669 1,726,620 46.8 12,000,360 6,205,230 146.9 9.0 
N.C. 58,180 29,090 9 1,077,014 632,489 24.0 1,489, 167 880,888 32.9 2,624,361 1,542,467 57.8 
N. Dak. 497,400 248,700 44.5 1,045,891 699,201 67.9 186.3 1,149,221 647,981 112.1 19.1 2,692,512 1,595,883 224.5 205.4 
Ohio 4,695,290 1,846,818 18.5 4,775,240 2,689,335 28.4 1,533,450 768,195 17.8 11,003,980 5,304,348 64.7 
Okla. 1,088,455 611,959 30.7 939,053 721,695 22.7 528,303 280,987 16.7 2,555,811 1,614,640 70.1 
Ore. 586,886 367,555 8.2 3,196,341 1,692,997 53.0 2,509,006 1,578,766 118.1 6,292,234 3,639,318 179.3 
Pa. 3,013,126 1,583,852 24.4 7,568,661 4,392,307 49.2 1,991,742 1,005,269 22.4 12,573,529 7,071,428 96.0 
a = 586,262 293,111 4.6 818,742 407,995 6.2 1,405,004 701,106 10.8 
8. C. 1,090,850 371,085 17.1 2,127,400 1,070,207 24.6 563,718 289,515 37.9 3,781,968 1,730,807 79.6 
8. Dak. 88,300 67,650 20.6 1,391,610 877,550 147.7 895,695 634,955 148.6 2,375,604 1,580,155 316.9 
Tenn. 894,144 493,802 18.9 1,366,006 728,862 9.9 1,031,737 515,867 21.5 21.0 3,291,887 1,738,531 50.3 21.0 
Texas 4,288,432 1,958,753 144.1 8,640,661 4,636,551 282.0 3,580,208 1,842,113 168.1 16,509,302 8,437,417 594,2 
Utah 3,601 3,691 1,730,519 1,313,256 37.4 717,494 556,166 23:2 2,451,704 1,873,112 60.6 
Vt. 83,420 41,710 14 1,314,137 776,398 17.1 642,012 320,419 18.9 2,039,568 1,138,527 37.4 
Va. 757,060 75,480 5.7 2,898,774 1,433,186 49.2 1,567,523 844,185 33.8 5,223,357 2,652,851 88.7 
Wash. 553,750 271,214 «54 2,627,407 1,373,166 33.0 918,036 497,290 28.9 4,099,194 2,141,670 67.3 
W. Va. 1,784,979 883,470 24.2 860,600 469,033 Li 2,645,579 1,352,503 35.3 
Wis. 97,668 49,428 1 3,410,951 1,554,040 103.3 412,198 202,487 17.5 3,920,817 1,805,954 120.9 
Wyo. 1,046,258 666,863 77.4 1,042,665 696,303 123.9 2,088,923 1,363,166 201.3 
Hawaii 209.491 149.745 1.7 26,000 26,000 6.2 325,491 175,745 1.7 6.2 
Dist. of Col. 140,642 70,300 9 295,117 147,526 1.9 435,759 217,826 2.8 
Puerto Rico 375,587 248,690 1.0 1,811,778 1,016,855 14.2 2,187,365 1,265,545 15.2 

Total 40,383,465 19,686,221 728.3 106,736,785 58,900,199 2,086.3 287.5 59,326,244 33,602,387 2,053.7 64.6 206,446,494 112,188,807 4,868.3 352.1 












120 (Vol. p. 272) February 12, 1942 © ENGINEERING NEWS-RECORD 





Fig. 1. Contrasting center strips are widely used where right-of-way does not permit use of more definite separation. 


Current Divided-Highway Design Practices 


Contents in Brief—Advances made recently in the design of divided high- 
ways are reported, supplementing information compiled by this journal two 
years ago. Applications of the freeway principle is growing in acceptance 


as the best way to maintain traffic capacity; wide median zones are more 


commonly used, acceleration and deceleration lanes are provided at impor- 
tant intersections, and channelization is employed to reduce traffic hazards. 
Reflecting curbs of white concrete are employed to define median zones and 


channels at intersections. 


DivipeD HIGHWAYS now are univer- 
sally accepted as the ultimate objec- 
tive in the design of new main roads 
or in the reconstruction of old ones. 
Each year more states are added to 
the number adopting this type of 
design and each year new mileage is 
added to the very considerable mile- 
age now in service. 

Over two years ago this journal 
made a compilation of current prac- 
tices in the design of divided high- 
ways and that information was pub- 
lished in a series of three articles be- 
ginning in the issue of December 21, 
1939. Since then a considerable num- 
ber of new highways have been built 
and much experience has been gained 
with existing roads. This article brings 
that information together in concise 
form. It is a summary of statements 
supplied by engineers of the highway 
departments of most states in which 
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divided highways have been built or 
are projected. 

Most noteworthy among recent de- 
velopments is the growing acceptance 
of the “limited-access” or “freeway” 
principle in highway legislation. This 
limitation on access to the highways, 
taken in conjunction with authority 
to purchase wide rights-of-way, is be- 
ing employed to keep the capacity of 
new major highways from being cur- 
tailed by the development of “ribbon 
cities” along the edge of the roadway 
and by the hazards inherent in fre- 
quent points of ingress to the high- 
way. In some states the highway 
commission now is authorized to 
designate certain highways as free- 
ways, and in other states the access 
rights of property owners can be ac- 
quired by the commission through 
condemnation proceedings. Colorado 
recently passed a law of the latter 
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type, and the 1941 general assembly 
of Maryland adopted a freeway law 
for the purpose of controlling de- 
velopments adjacent to new highways 
and to insure additional widths of 
right-of-way that will make possible 
the construction of service roads, 
limit access to the main highway, and 
permit elimination of parking on the 
main highway throughout thickly de- 
veloped areas. Ohio and Michigan 
also adopted freeway laws in 1941. 

Wider use of grade separations at 
intersections with other main high- 
ways is a trend that is inevitably tied 
to the wider use of the freeway prin- 
ciple. The Pennsylvania Turnpike is 
the outstanding example of this, there 
being no grade crossing in its 160- 
mile length. 


Highway cross-séctions 


There is no evidence of a trend 
toward standardization of cross-sec- 
tions for divided highways. If any- 
thing, the trend is away from stand- 
ardization, each cross-section being 
adapted to suit local needs. This is 
evident in the cross-sections yhown in 
Figs. 2 and 3. Even the sections here 
shown, in most instances, are not 
standard within the state itself, one 
section being used in congested areas 
and others in the open country. The 
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Fig. 2. Half-sections of divided highways showing the range of designs now in 
use. The projected design for Maine is one of those in which a depressed median 
zone is used for snow storage [See also Minnesota, Fig. 3). Rhode Island uses 
rough-surfaced passing lanes of contrasting color to keep traffic in the traveling 
lanes. Several states are using wide median zones to give flexibility in adding 
traffic lanes or lanes for acceleration or deceleration at intersections. Crown- 
ing from the median zone as is done in Texas is not favored in states where ice 


forms on the pavement. 


sections reproduced have been 
cluded here to indicate how wid: §; 
the variety of designs, also to i! 
trate the manner in which vary; 
conditions are met, lane spacing a 
lane grades being adjusted to | 
topography. Outstanding examples 
this are Mississippi’s Gulf Coast hig 
way, some of the divided sections 
New York’s Eastern State Parkwa, 
and the Arroyo Seco Parkway ji 
California. 


Lanes at varying levels 


Lanes at varying levels are em 
ployed frequently where existing two 
lane roads are converted into dua! 
highways, first, because a departure 
from the grade of the old road per- 
mits better adaptation of the new 
lanes to the topography, and second, 
because of changes in standards for 
grades, curves and sight distances 
since the old road was built. 

Missouri uses median zones from 
30 to 50 ft. wide in such reconstruc- 
tion work because of the greater flexi- 
bility in grades given by the wider 
zone. 

An interesting outgrowth of the de- 
sign of four-lane highways in Louisi- 
ana has arisen out of the fact that 
many of the existing two-lane high- 
ways were constructed parallel to rail- 
way tracks, and the embankment 
usually was secured from side borrow 
which left a rather deep ditch, 
usually on the side of the highway 
opposite from the railroad tracks. To 
avoid unnecessary expense involved 
in backfilling these ditches, when 
four-lane highways are constructed, it 
is the practice to employ a wide neu- 
tral ground, possibly 100 ft., and to 
build two additional lanes of pave- 
ment with appropriate connections to 
the existing pavement. This type of 
construction was applied to the 20- 
mile access road to Camp Claiborne. 
On that project it had the advantage 
of permitting the road to be improved 
without interfering with the heavy 
military traffic. 


Provision for service roads 


All present designs for divided 
highways in Louisiana provide for 
the future construction of service 
roads separated from the traffic lanes 
by at least a 20-ft. neutral ground. 
Similarly, in other states, use of serv- 
ice roads is accepted as a highly de- 
sirable adjunct to freeways where 
they are built through congested 
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areas, examples being Henry Hudson 
Parkway in New York, the projected 
new highway through Santa Fe, 
N. M., and State Route 61 in Mont- 
3 gomery County, Ohio. 





Future lanes 





Another practice that is finding in- 
creasing acceptance is the use of a 
median zone of sufficient width to 
permit the addition of two more 


Ea lanes, making a six-lane road when 
y conditions demand it. An example of 
: this is the Ohio highway shown in 


Fig. 2. On that highway Ohio used a 
33-ft. 6-in. median zone which _ per- 
mits the addition of two 12-ft. lanes 
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Fig. 4. Section of divided highway used on the Pennsylvania Turnpike, the major 
superhighway in this country. 


in the future while still retaining a 


median one 9-ft. 6-in. 


wide. 


Provision for acceleration and de- 
celeration lanes is another practice 
that is finding increased acceptance. 
The most notable example of this is 
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Fig. 3. Varying methods for adapting divided highways to local conditions are shown in these sections from five states. 
Minnesota's section is notable as the most advanced in providing for snow, being streamlined and free from curbs, which 
interfere with snowplows. Wide ditches and a depressed median zone increase snow storage space and insure that 
snow water will not get on the pavement to freeze. Louisiana superelevates service roads for lower speeds than the 
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Fig. 5. Construction of separate bridges for each roadway is gaining in accep- 
tance as preferable to the narrowing of the median zone. Here shown are the 
Willow Branch bridges near San Marcos, Texas. 





Fig. 6. When divided highways are built in open country both adequate median 


zones and adequate shoulders can be provided. Here shown is U. S. Route 40 
west of St. Louis. 










Fig. 7. A crossover on State Route 28 near Bourne, Mass., where an unusually 
wide median zone is used. Wide zones require longer crossovers but make 
curbing unnecessary. Natural growth is encouraged in the zones. 
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adopting deceleration lanes on 
left-hand side at points where gra: 
are not separated to give vehi 
planning to make a left turn an opp 
tunity to clear the fast lane as th 
approach the intersection. 


Provision for snow 


In some of the northern states, pr 
vision for disposal of snow clear « 
the traveled lanes is a major facto 
affecting the choice of highway cros- 
sections. Minnesota has found that 
streamlined section with a _ wid 
dished median zone frequently can 
be provided at only a nominal cos! 
for an increased width of right-of. 
way, thus permitting use of a fairly 
deep depression in the median zone 
without hazardous or unsightly fea- 
tures. This greatly facilitates dis- 
posal of snow when plowing becomes 
necessary. The depressed median 
zone increases the space for snow 
storage and also takes the water from 
melting snow away from the roadway 
(See Fig. 3). Similar considerations 
dictated the Maine design shown in 
Fig. 2. 

The New York Division of High- 
ways has come to the conclusion that 
through rural areas a saucered center 
mall, without curbing alongside the 
pavement, is probably the best type of 
divided-lane construction. This per- 
mits the piling of snow from the 
center of the road and, with no curb- 
ing to interfere, the plows are able to 
operate to the extreme edge of the 
pavement. 


Stage development 


Many states now are purchasing 
right-of-way and laying out new two- 
lane roads with future development of 
divided four-lane or even six-lane 
roads in view. When this is done, 
overpasses are built to span the full 
width of the ultimate development, 
but structures for underpasses, gen- 
erally, are built only for the two-lane 
highway. Connecticut is applying 
stage development to the eastern end 
of Wilbur Cross Parkway where 
traffic is lighter than on the western 
end, which is being developed to its 
full width. Maryland permits adjoin- 
ing property owners to cultivate un- 
used portions of the right-of-way un- 
til needed. 


Lane widths 


Use of 12-foot lanes appears to be 
gaining, but that width is far from 
being standardized as will be seen 
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from Figs. 2 and 3. That 9-ft. and 
10-ft. lanes are rapidly passing out of 
consideration is evident in the fact 
that the American Association of 
State Highway Officials in “A Policy 
for Highway Types” sets the mini- 
mum roadway width for divided 
highways at 22 ft. The association 
makes no specific recommendation 
for lane width on divided highways 
in this pamphlet, but assumes an 
11-ft. lane in its studies of desirable 
width of median zones for such high- 
ways. 

Rhode Island and Ohio have done 
some experimenting with the effect 
that lanes of different color and vary- 
ing surface characteristics have on 
travel. Ohio built U. S. Route 20 
from Painesville to Conneaut with 
11-ft. outer lanes of portland-cement 
concrete and 10-ft. passing lanes of 
asphaltic concrete. This color con- 
trast was found to keep traffic in line 
better than was the case on an adja- 
cent section of the same highway 
which has four lanes of the same 
color. Rhode Island, in the initial 
work of reconstructing U. S. Route 1 
through that state, adopted the cross- 
section shown in Fig. 2, in which the 
passing lane of-bituminous macadam 
has a surface which was purposely 
made quite open so that it would 
register on the driver and so help 
keep him in the traveling lane except 
when passing. In current work the 
highway department is using a 
smoother surface on the bituminous 
material to make it less noisy under 
fast traffic but is retaining the color 
contrast. 


Roadway crown 


No uniformity is found in 
crowning of roadways on divided 
highways, but the trend on new con- 
struction where an unpaved medium 
zone is used favors crowning each 
roadway so that it slopes from the 
center. On widened roads or on roads 
in congested areas where opposing 
traffic can only be separated by a con- 
crete separator or by surface mark- 
ing, drainage quite generally is across 
pavement from the center strip. 

In northern states where ice on the 
pavement presents a special hazard, 
care is exercised in keeping water on 
the median zone from getting out on 
the pavement. Massachusetts, for ex- 
ample, not only crowns each roadway 
so that water from the median strip 
will not cross the pavement but also 
superelevates each roadway sepa- 
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Fig. 8. Channeling at intersections and provision of additional lane width at 


intersections are gaining in favor. 


The upper picture is on the Wilbur Cross 


Parkway in Connecticut, and the lower one shows how cars on State Route 29 
in New Jersey are protected while waiting for a left turn at a minor intersection. 


rately on curves, the median strip be- 
ing pitched against the supereleva- 
tion. 

An outline of current practices in 
handling cross drainage and in dis- 
posal of runoff on divided highways 
was published in ENR January 2, 


1941, p. 24. 


Wider median zones used 


Median zone widths have increased 
progressively since divided highways 
first were built; one exception to that 
general statement is California, where 
the first divided highway had a zone 
width of 20 ft. and one built in 1938 
had a 50-ft. zone. (ENR Jan. 28, 
1940, p. 176). Widths of 20 ft. or 
more are now quite common on new 
work outside of congested areas 
where land values do not make such 
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wide ones too costly. A few highway 
engineers are questioning the justifi- 
cation for median zones wider than 
those needed for protection at inter- 
sections on roads having frequent 
left-hand turns or to minimize the 
effect of headlights in the opposing 
lanes. In congested areas where mar- 
ginal friction is serious, the Calli- 
fornia highway department favor in- 
creasing the medial and_intersec- 
tional friction by reducing median 
zone width to give extra shoulder 
widths. 

Wide median zones add to the cost 
of bridges, culverts, overpasses and 
underpasses. Early practice was to 
narrow the median zone at major 
structures, but that practice is less 
evident in the highways that have 
been recently constructed. 
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A major factor in determining 
median-zone widths is reduction of 
friction at intersections where there 
is left turning or crossing at grade. 
At such points the desired objective 
is to create a protected zone in which 
the turning or crossing vehicle can 
stand clear of the traveled lanes of 
one roadway while waiting for move- 
ment across or into the lanes of the 
opposing roadway. How best to meet 
that objective was the subject of an 
exhaustive study by the A.A.S.H.O., 
which is reported in “A Policy on 
Highway Types” and in ENR, Oct. 
26, 1939, p. 534. Median-zone widths 
and lengths of opening in the zone as 
determined by that study vary widely, 
depending on whether provision must 
be made for passenger vehicles or 
trucks, also whether the projected 
turn is into the crossing road or a 
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Fig. 9. Scoring white concrete curb faces along Peterson Ave., Chicago. 
types of light-reflecting curbs were precast, but scoring now is gaining in favor. 


€ of dividing strip 


Early 


U-turn on the divided highway. The 
minimum zone width that gives pro- 
tection to the standing vehicle was 
found to be 12 ft. for passenger 
vehicles and 16 ft. for trucks or buses. 
Generally speaking, current practice 
appears to follow the A.A.S.H.O. 
recommendations with respect to 
widths required for left turns, but 
there is little evidence that any state 
is providing the much wider width 
that is necessary for U-turns, unless 
other considerations dictate the 
greater width. Channelizing at inter- 
sections is gaining in acceptance. 


Spacing of crossovers 


Spacing of crossovers is one of the 
difficult problems faced by highway 
engineers when existing two or three- 
lane roads are being converted into 
divided highways. Past practice has 








Butt yoint 


Fig. 10. Kentucky is using chatter bars one and one half inches high of this novel 
design on flush dividing strips to keep traffic from encroaching on the strip. 
Reflector buttons are cast into the outer end of the front faces. 
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been to yield to the importuniti: 
property owners and install c: 
overs at frequent intervals. That ‘his 
added cost is unnecessary is indicajed 
by California’s investigation of ‘at 
subject, as reported in ENR, Jan. 29. 
p- 178. Lack of crossovers does » 
cut down the business of commer: || 
operators. 


Curbs 


Thinking with respect to curbs {. 
median-zones appears to have gone 
through an almost complete cycle 
from barrier-type curbs to low, slop- 
ing curbs or no curbs, and now back 
to a definite, but not insurmountab|e 
curb. Early curbs of simple type with 
vertical or steeply sloping faces were 
succeeded by various types of flatl, 
sloping curbs. This change was due 
in part to the development of reflect. 
ing types of curbs of white concrete, 
which, without increasing the height. 
can be made wider and more con- 
spicuous by making them flatter; but 
it was due in part to a belief that the 
wider median zones should be a 
safety zone to which a vehicle in 
trouble can resort. This still is the 
accepted view, but experience has 
shown that a low curb tends to en- 
courage crossing the median zone or 
driving onto it as a convenient stop- 
ping place. West Virginia reports 
that its low, sloping curbs are 
mounted so frequently as to make 
necessary much reshaping and reseed- 
ing of its earth-filled islands. Present 
plans in that state are to make curbs 
more difficult to mount. A similar 
trend is reported from Oregon, Mis- 
souri and Nebraska. Virginia used 
6-in. curbs on early work but now 
uses lip curbs or sloping curbs. 

Maryland does not use a curb 
along median zones except where the 
zone is very narrow; at such points, 
a sloping curb that develops a definite 
separation is used. Elsewhere curb- 
ing is omitted because it has a 
tendency to narrow the adjacent lane. 
Where curbs are not used, the surface 
of the median zone adjacent to the 
pavement is stabilized. 

Barrier curbs are used quite gen- 
erally at bridges and other points of 
special hazard. 

White concrete curbs with precast 
or scored reflecting faces are gaining 
in acceptance, not only for median 
zones but for outer curbs and for 
channelizing at intersections. Many 
ingenious types of these light-reflect- 
ing curbs now are in use. 

















Fig. 1. Treated timber bridge with a laminated timber deck over Barren Creek in Maryland. 


Attention Turned to Timber Bridges 





By Priorities on Structural Steel 





W. C. Hopkins 


Bridge Engineer, Maryland State Roads Commission, Baltimore, Md. 
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Contents in Brief—Scarcity of structural steel for highway bridge con- 
struction revives interest in timber for moderate span bridges. Studies made 
in Maryland to develop a satisfactory low-cost bridge for the many water 
crossings in the tidewater regions of the state show that structures made 
almost wholly of treated timber or composite structures of treated timber 
and concrete have possibilities in low-cost, long and satisfactory service 


and pleasing appearance not generally realized. Tests on composite decks 
indicate that they may be found useful for major bridges. 


THE PresIpENT Warns of a long war. 
and we begin to take stock of mate- 
rials available for bridge construc- 
tion in the next few years. Highway 
programs may be reduced to work 
on only those roads that are of mili- 
tary importance, but even these roads 
must have bridges in many instances, 
hence, with the urgent need for steel 
for war purposes, it is imperative 
that bridge engineers make the most 
of substitute materials. And if roads 
for non-military purposes are built 
there is strong likelihood that we will 
by necessity be forced to turn to 
materials other than steel for the 
bridges. 

Timber was a standard construc- 
tion material for both highway and 
railroad bridges in the early days of 
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road and rail transport in this coun- 
try, but because of the relatively 
short life of the untreated timber of 
those days, the fire risk and the 
limited knowledge of how to make 
the most of its structural properties, 
it fell from favor to such an extent 
that even today with preservative 
treatment, better knowledge of its 
structural properties, and of how to 
minimize the fire risk, timber is not 
used in many places where it can 
show large savings as compared to 
steel and concrete. In view of this 
and of the consequert need for a 
better understanding of the part tim- 
ber can play in our war economy, 
it is the purpose of this article to tell 
what the Maryland State Road Com- 
mission has learned in the past few 
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vears of the possibilities of timber 
as a bridge material through its use 
in the tidewater section of the state. 
Of special significance is the knowl- 
edge we have gained of the advan- 
tages of composite decks of timber 
and concrete. This type of construc- 
tion appears to have possibilities that 
have not been adequately explored. 

The tidewater section of Maryland 
comprises a large part of the state. 
Within it lies an intricate network 
of highways, railways, streams, estu- 
aries and canals, making crossings of 
major importance necessary in many 
instances. Climatic conditions and 
storm-driven floods operate in one 
way or another to threaten or curtail 
the life of these structures. Humidity 
and the proximity to salt water stimu- 
late and intensify corrosive action 
on metals; concrete is subject to dis- 
integration, and timber to decay and 
to attacks of marine borers. Add 
heavy traffic and it is obvious that 
bridges in Maryland must meet a 
rigorous test if they are to afford 
reasonable assurance of general ap- 
plicability, durability and service- 
ability. Further. in highly developed 
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Fig. 2. Trestle of all-timber construction at Deal Island. All timber is treated 
except the rails, which are of untreated timber painted white. All metal parts are 
galvanized and the tops of piles are capped with sheets of copper. 


areas appearance cannot be disre- 
garded. 

Short span bridge or drainage 
structures constitute the major por- 
tion of those on the roads of this 
state. In this group, at one end, is 
found the untreated timber structure 
which, in first cost, is cheapest but 
is unsatisfactory because of short 
life, coupled with high maintenance 
expense, possible fire damage, and 
its general unsatisfactory appear- 
ance. At the other end of the group 
we find the reinforced-concrete struc- 
ture with a long life, low maintenance 
expense and adaptability to archi- 
tectural treatment. This structure is 
much higher in first cost than condi- 
ditions in many sections warrant. 
Especially is this true in those areas 
separated by salt-water marshes and 
where the traffic is extremely light. 


Comparative costs 


The difference in cost of these two 
types is of wide range. Concrete struc- 
tures with a life of 50 to 70 years 
or more, could be built until re- 
cently for $5.50 per sq.ft. Untreated 
timber structure, with a life of five 
to ten years, could be built in 1941, 
for $1.30 per sq.ft. With untreated 
timber structures, there is always the 
possibility of fire and high mainte- 
nance cost and the inconvenience to 
traffice because of delays and detours 
necessary in frequent reconstruction. 
This type of structure could only be 
considered for use where traffic is 
very light and the inconvenience 
caused by frequent repairs and re- 
newals is of little consequence. 
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These conditions, therefore, natur- 
ally suggest the use of a type of struc- 
ture between the ranges described 
above. Studies show that steel I-beams 
have been used in this class quite 







































































































extensively; but the cost, if cor rete 
substructure and deck are us: 
approximately the cost of the 
crete structure. Should steel I-}, 
be used with a timber substru: |y,, 
and deck, the maintenance ex))-1)s¢ 
is still high, fire damage is poss)|)|e. 
and architectural treatment cram). 
To meet the needs for an intermedia: 
type structure, the Maryland S\.\- 
Roads Commission has made ex 
sive use of the creosoted timber tre<;|e 
and the composite timber and oy 
crete structure. 


Creosoted timber trestles 


For many years railroad and high 
way engineers have successfully con. 
structed treated timber bridges and 
trestles; and while the trestles still in- 
volves considerable fire hazard, high 
maintenance expense for roadway 
decks and a lack of adaptability to 
architectural treatment, it is, because 
of its life and cost, a satisfactor, 
structure for many locations. A bridg: 
of this type, properly designed, has 


Fig. 3. Detoils of typical timber bridges in the tidewater district of Maryland. 
The upper view is a trestle over Jenkins Creek, and the lower view is of the 
Deal Island Bridge, shown in Fig. 2. 
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a low first cost and where traffic is 
not heavy and where deck material is 
carefully chosen, the maintenance 
cost can be reduced. A well-designed 
and built bridge of this type should 
have a service life of 40 years or 
more. Should traffic increase, de- 
manding a wider roadway, the struc- 
ture is easily adapted to such re- 
vamping and is also high in salvage 
value. Bridges of this type designed 
for H-15 loading were built in 1941 
in this state for approximately $1.85 
per sq.ft. 

A trestle of this type, connecting 
Deal Island, Md., with the mainland, 
is shown in Figs. 2 and 3. It has a 
total length of 1,331 ft., a 19-ft. clear 
roadway, and was built in 1940 at a 
contract cost of $1.87 per sq.ft. It 
carries an average daily traffic of 
237 passenger cars and 155 trucks. 

The waters this bridge cross are 
highly infested with teredo, hence 
the piling was treated with 20 lb. of 
Grade No. 1 creosote oil per cu.ft. 
which is standard in Maryland for 
treatment of timber immersed in 
brackish or salt water. The specifica- 
tions provided that penetration in 
not less than 75 percent of the piles 
should be 100 percent of the sap- 
wood and that in the remaining 25 
percent of the piles penetration should 
be not less than 4 in. unless 90 per- 
cent of the sapwood is penetrated; if 
any charge fails to meet these re- 
quirements only those piles showing 
100 percent of the sapwood pene- 
trated are accepted. 

Southern yellow pine was specified 
for the floor planking and stringers, 
to be of structural joist and plank, 
or beam and stringer grade, 1,400 lb. 
per sq.in. All other timber, except 
backwalls, blocks, wheelguards and 
posts, was southern yellow pine, 1,200 
lb. per sq.in., structural joist and 
plank or beam and stringer grade, or 
southern yellow pine, structural post 
and timber grade. Both timber and 
creosote oil grades are those of the 
American Association of State High- 
way Officials. The timber deck above 
caps was treated with 8 lb. of oil 
per cu.ft. except posts and _ rails, 
which were untreated. All timber be- 
low the deck contained 20 lb. of oil 
per cu.ft. Railing posts and rails 
were painted. All hardware, connect- 
ors, etc., were galvanized. Material 
was not preframed but all cuts and 
bolt holes were treated in the field. 

Similar specifications and details 
are used at the present time by the 


ENGINEERING 


NEWS-RECORD e 


Maryland commission in the con- 
struction of treated timber trestles 
and bridges. 

Among other structures of this 
type recently completed some varia- 
tion in the designs have been made. 
Creosoted black gum for the deck 
has been used, and in some struc- 
tures, the strip or laminated deck 
consisted usually of 2x4’s or 2x6’s 
on edge and laid normal to the string- 
ers, thus offering a type of continu- 
ous-slab construction and better dis- 
tribution of the load. In some in- 
stances, continuous decks of lumber 
laid longitudinally on edge to form 
a laminated slab have been used satis- 
factorily. The laminated deck should 
be protected with a wearing surface 
such as a bituminous mat, asphalt 
plank or other types of surfacing. 















standard highway loadings. Joists 
and stringer systems are not re- 
quired; and the concrete mat, in ad- 
dition to forming an integral part 
of the supporting medium, provides 
an excellent and durable surface for 
vehicular traffic of all kinds. 

For span lengths ordinarily used 
in trestle construction, all plank 
should be full panel length, usually 
laid immediately on the support in a 
direction parallel to the roadway cen- 
ter line. In multiple span construc- 
tion, where a continuous, unbroken 
deck is often desirable, one-third of 
the laminations are butt-jointed over 
the support centers and one-third at 
or near each quarter-span point, the 
joints being made in regular rotation. 
In this arrangement two-thirds of the 
strips extend across and are effective 
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Fig. 4. Treated pile and timber abutment for the composite timber-concrete 
bridge over Tonytank Pond, details of which are shown in Fig. 6. 


The selection often depends on the 
amount and type of traffic. 


Decks of timber and concrete 


In locations where traffic is greater 
or where a higher type of structure is 
required, the Maryland commission 
uses a combination of a creosoted 
timber substructure supporting a 
composite timber-concrete deck in 
which the timber and concrete are 
so rigidly interlocked as to be trans- 
formed into a unit adequate for 
bridge decks designed for the heaviest 
12, 1942 


February 


at any of these points, and a full tim- 
ber section extends throughout the 
mid-span reach between quarter 
points. Other arrangements of the 
timbers are possible but at least 
two-thirds of the strips should be 
continuous across splice points. Shear 
developers usually have thickness of 
3's in., and when driven, their bases 
protrude 4 in. above the timber to 
engage the concrete mat. 

In addition to the shear develop- 
ers, uplift spikes are driven into the 
rigid laminations of this timber sub- 
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Fig. 5. Roadway of the Hooper Island 


trestle, which includes a swing-span 
with steel framing below the deck. 


base at intervals of from 2 to 4 ft. 
These have a good penetration in 
the timber and their protruding heads 
are embedded well in the concrete to 
preclude any tendency to vertical 


separation between the concrete and 
the timber due to the differential 
temperatures on its top and bottom 
No value, however, is al- 


lotted to the spikes in computing the 
shear connection. 


surfaces. 






© Nailin 3rd strip. 
¢ Nail in 2nd strip... 
* Nail in Ist strip-. 


(repeat in rotation) 





The concrete mat is reinforced for 
shrinkage and temperature stresses 
to prevent cracking. In continuous 
spans where negative bending occurs 
over the supports, sufficient tensile 
steel is added to take care of the cal- 
culated stresses. This is shown in 
Fig. 6 

Wide usefulness indicated 


The advent and successful serv- 
ice of this type is a matter of more 
than incidental importance to struc- 
tural engineers, generally. While mak- 
ing no commitment for the future, 
every indication points to the likeli- 
hood of this development bringing 
about modifications in bridge-type 
selection of very considerable extent 
in the tidewater area of Maryland. 
And, as the construction is improved 
and becomes adapted for a wider 
range of conditions, its influence will 
be a correspondingly greater factor 
in the shaping of our general bridge- 
construction policy and programs. 

Features of the composite-type con- 
struction which appeal to the Mary- 
land State Roads Commission are, 
aside from consideration of its low 
cost, an assembly of materials in 
such manner that permanent strength 
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Fig. 6. Composite timber-concrete deck and a typical bent of the Tonytank Fond Bridge. 
vides both durability and attractive appearance at a reasonable cost. 
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These bridges are designed for H-20 loading. 
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and rigidity is assured in s 
maximum durability of the c. 
nent materials is to be expected ; 
dom from need of replacemen: and 
of maintenance costs; suitable a; 
ance; ample strength of curb and 
handrails; and, finally, ease ind 
speed of construction at any se.<on 
of the year. 

The architectural treatment tha: js 
possible is readily noted in the ac. 
companying illustrations. 

The limitations of the construc} jon 
to our conditions as we view them 
apply to such cases, usually in struc. 
tures of major importance, where 
heavier substructures and longer 
span lengths are required than tres. 
tle-type construction affords. Even in 
this field, however, we expect that 
future development of the composite 
idea will produce types applicable to 
the situation in many instances. The 
use of the composite deck in connec- 
tion with moderately long spans of 
steel-girder construction appears as a 
fruitful possibility, and preliminary 

studies of compound assemblies of 
the deck to form continuous or canti- 
lever type spans, indicate interesting 
possibilities along this line. In the 
latter case, suitable arrangements 
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structurally sound, should operate 
to produce new and pleasing archi- 
tectural effects. 


Composite bridges in Maryland 


During the summer of 1937 the 
Maryland State Roads Commission 
became interested in the composite 
construction and investigated its re- 
puted merits. The State Highway De- 
partment of Delaware had constructed 
a typical structure of this kind near 
Smyrna, Del., in 1936. Claims of the 
proponents of the construction and 
statements of those who had con- 
structed bridges of this type else- 
where were checked carefully against 
the actual behavior of the Smyrna 
bridge in service; its construction 
details were studied and its cost 
items analyzed, and other questions 
pertinent to the case canvassed, in- 
cluding that of the durability of the 
treated timber installed under such 
conditions. As a result, the State 
Roads Commission designed and con- 
structed a 5-span bridge of this type. 
with a 30-ft. wide roadway, over 
Faulkner’s Branch, at Federalsburg 
on the Eastern Shore, during the 
1937 season, built at a cost of $3.25 
per sq.ft. Since 1937 the commission 
has completed a total of nine com- 
posite structures and has prepared 
plans for more bridges of this type. 

All these bridges are designed for 
the H-20 loading of the American 
Association of State Highway Off- 
cials and, in general, the same span 
lengths and the same timber make- 
ups have been employed as in other 
typical composite bridges designed 
for the H-15 loadings. Owing to the 
heavier wheel concentration of the 
H-20 loading, Maryland designs em- 
ploy a correspondingly greater num- 
ber of shear developers and a slightly 
thicker concrete flange or surface 
to keep within generally recognized 
working stresses for the several ma- 
terials of the construction under the 
assumed loads. All shear developers 
are specified to be galvanized, as is 
all hardware, and in Maryland, we 
require shear developers to be cut in 
the form of a trapezoid (see Fig. 6) 
instead of a triangle which affords. 
in our opinion, a more substantial 
embedment of the member in the de- 
pressed timber of each groove. Other- 
wise, Maryland designs are similar 
to designs used elsewhere. 

Timber in these composite decks is 
treated with 8 to 10 lb. per cu.ft. of 
Grade No. 1 creosote oil, but in some 
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Fig. 7. Pleasing appearance is a characteristic of the composite timber-concrete 
bridges. The Unicorn Branch Bridge at the top shows one of the variations in 
reinforced-concrete rails used on these structures. Below is the Tonytank Pond 
Bridge, details of which are shown in Fig. 6. 


cases a salt treatment of ? lb. per 
cu.ft. of chromated zinc chloride has 
been used. This salt is both a pre- 
servative and fire retardant; it also 
makes the timber easier to handle 
in the field operations. 

Early in the development of the 
composite-type bridges, loading tests 
were conducted and since then design 
assumptions as to distribution of load 
and of bending moment in continu- 
ous span bridges have been based 
largely on these tests, deck slabs be- 
ing proportioned accordingly. It is 
believed that the practice thus devel- 
oped is on the whole conservative, 
and, as a matter of fact, it has been 
employed in the preparation of plans 
for composite bridges in Maryland. 
Nevertheless, a review of these field 
tests, made as they were with impro- 
vised equipment and in a manner not 
well adapted to scientific analysis. 
left much to be desired in the way of 
developing sound principles on which 
good design might be based. 

For example, where measurements 
of extremely small values are in- 
volved, even minor variations easily 
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can introduce errors of relatively 
great magnitude. Moreover. the man- 
ner of loading in the tests referred 
to was such as to render it impos- 
sible to segregate the effect of the 
separate wheel loads and thus yield 
a formula by which the effect of any 
number of loads on a transverse ele- 
ment of the span could be determined 
for a given critical point. Again. 
since no measurements of deflections 
were made in spans adjacent to a 
loaded span, determination of mo- 
ment distribution necessarily could 
be considered as roughly approxi- 
mate only. 

Under the circumstances, it 
felt that more accurate information 
in respect to design assumptions was 


was 


required in order to avoid wasteful 
procedure in future work. In con- 
sequence, it was decided to conduct a 
loading test on one of Maryland’s 
composite bridges, a two-span struc- 
ture completed in 1938. 

This structure has a total length of 
43 ft., span lengths being 21 ft. center 
to center of supports. The clear road- 
way width is 56 ft. and the two side- 
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walks each are 8 ft. wide. The struc- 
ture is built on a skew of 23 deg. 
Selection of this bridge for the test 
was made largely because of the wide 
roadway which would afford results 
unaffected by the action of curbs. It 
was also evident that results previ- 
ously obtained from tests on interior 
spans of long continuous bridges are 
not properly applicable to two-span 
structures, a very common type of 
highway bridge. 

Discussion of the very interesting 
facts disclosed by these tests cannot 
be made in this article. However, it 
might be said that for the two-span 
structure we found, for the positive 
moment, 82 percent of simple span 
moment, and for negative moment, 
37 percent of simple span moment. 
This compares with values of 67 and 
50 percent, respectively, that have 
been used for interior spans of con- 
tinuous bridges. The discrepancy be- 
tween these values indicates the 
validity of the comment made above 
in respect to two-span versus longer 
continuous span bridges and_ this 
should be taken into account in the 
case of all end spans of any continu- 
ous multiple-span bridge. For design 
purposes the following is suggested: 


DISTRIBUTION OF LIVE LOAD BEND- 
ING MOMENTS 


Percentage 


of simple span moment 
Positive Negative 
All end spans.”... : 8&5 
2-span bridges 85 40 


Interior spans of mul- 


tiple-span bridges... 70 50 





Deflection ratios for the test wheel- 
loads indicated a ratio of 1/1,850 
and reducing the test wheel-loads to 
correspond to the H-20 specifications, 
this ratio becomes 1/1.560. For in- 
terior spans of three or more span 
bridges, it is likely that the ratio 
would become very nearly 1/2.000. 


Possibilities of laminated construction 


In view of the fact that deflection 
ratios of 1/1,000 are considered ex- 
tremely good for modern continuous 
bridges and, indeed, are rarely at- 
tained, the fact that composite bridge 
decks of the laminated type behave 
as they do in respect to deflection is 
nothing else than highly remarkable. 
Certainly, this development of lami- 
nated composite construction sets a 
new standard for behavior of bridges 
in this respect. 

Vibrations which are set up by 
dynamic forces created by a moving 
vehicle or other type of live load need 
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to be considered in connection with 
deflection ratios. Elasticity of the con- 
struction materials affects the period 
of vibration, which is well defined 
when component members have equal 
elastic properties. In this case we have 
two materials intimately bound to- 
gether and acting in unity, yet of 
greatly differing elasticity; again in 
the wood portion of the composite 
member we have a wide variation in 
modulus of elasticity between the in- 
dividual pieces with the overall result 
that vibration periods do not syn- 
chronize and the harmonic waves are 
broken up and absorbed. One has 
only to observe the behavior of these 
decks under moving loads to appre- 





ciate the utter freedom from vil) a. 
tion that they enjoy. 

It is the author’s belief that c. 
posite timber-concrete construction |s 
the outstanding development in | 
field of wood utilization for en 
neering construction of the prese;;: 
time. It seems likely that its appli 
tion to the simple structures so fa: 
employed is but the merest beginni: 
of a greatly extended field of usefu! 
ness, not only in bridge structures bu! 
elsewhere in various types of co: 
struction. A great deal remains to |x 
done by way of research and test to 
determine facts pertinent to its use in 
different forms and its application to 
heavier and longer span bridges. 

























































































































Fig. 8. Two stages in construction of composite decks. Above, the laminated 
timber ready to receive the concrete; below, driving uplift spikes after the shear 
connectors have been sef. 
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Fig. 1. Use of large pneumatic tires on vehicles working on highway fills aids materially in obtaining proper compaction. 


Stabilization of Highway Embankments 


Prepared by the Division of Tests, 


Public Roads Administration, Federal Works Agency, 


Washington, D. C. 


Contents in Brief—Experience in the construction of moderately high 
embankments for highways has shown that most soils can be used for that 


purpose if the moisture content is carefully controlled and the correct density 
for the type of soil used is obtained. Settlement of high fills can be kept 
within safe limits by refinements in determination of the soil characteristics 
and in soil compaction if the embankment slopes are adjusted to the char- 
acteristics of the material. Blanket courses of high-grade soils are required 
on some fills to give better load-carrying capacity or to prevent undesirable 
changes in moisture content of the embankment. 


THe Prime OpJecTive of soil re- 
search in relation to the construction 
of satisfactory highways remains un- 
changed. It consists of making the 
total road structure — surface, base 
course and foundation soil combined 
— adequately resistant to the stresses 
produced by traffic and to the detri- 
mental effects of climatic influences. 

Compaction alone is generally suf- 
ficient to make most soils suitable for 
use in stable embankments. Base 
courses, on the other hand, may re- 
quire that compaction be supple- 
mented by admixtures of other soils, 
sand or ccarse aggregates or both, or 
by admixtures of bituminous oils, ce- 
ment or salts. Only in the case of a 
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few soils can satisfactory base courses 
be made from soil in its natural state. 

Recent progress in soil compaction 
includes a better knowledge of the use 
of the test data and the development 
of suitable methods of control during 
construction. In the design of sand- 
clay and soil-aggregate mixtures for 
use in base courses, the outstanding 
feature is the emphasis given by the 
rapidly accumulating data to the 
importance of the plasticity index re- 
quirement of the standard specifica- 
tions for stabilized base courses of 
American Association of State High- 
way Officials. 

This article relates to the applica- 
tion of soil research to construction 
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of highway embankments. Base 
courses and surfacing are treated in 
another article in this issue. 


Compaction of soil 


The theories of soil compaction in 
relation to moisture content of the 
soil are too widely known to require 
repetition. Suffice it to say that, for a 
given amount of compactive effort 
applied to a given soil, there is a 
moisture content, known as the op- 
timum, at which the soil will have the 
greatest weight per cubic foot. On this 
basis a method which utilizes one 
specified compactive effort has been 
given standard status by the Ameri- 
can Association of State Highway 
Officials. 

Each soil has its own standard 
optimum moisture content only when 
the standard compactive effort is used, 
and any change in compactive effort 
produces a change in the optimum 
moisture content and the resultant 
weight per cubic foot. 

The standard optimum moisture 
content and the standard maximum 
density provide the information 
essential to the control of the con- 
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Fig. 2. Chart of the relations of density to moisture content and voids in soil. 


struction of embankments and sub- shown that some soils compacted to 


grades. It has been customary to as- 
sume that soils placed in these con- 
ditions of moisture and density will 
have adequate stability. This assump- 
tion is valid only if, subsequent to 
construction, the compacted soils will 
not undergo change of density due 
to swell or consolidation; and sec- 
ondly, if the soil at the standard maxi- 
mum density has sufficient shear 
strength to satisfy the design require- 
ments of.the embankment cross sec- 
tion. 

This assumption has been found to 
be trué only in part. Experience has 
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standard maximum density, other 
than those of the A-l, A-2 and A-3 
groups of the Public Roads Adminis- 
tration classification, are likely to 
swell when subjected to the influences 
of seasonal changes which produce 
fluctuations in moisture content. (The 
A-1, A-2 and A-3 soil groups are the 
three better groups of soils for road 
work.) On the other hand, investiga- 
tions of the warping of rigid pave- 
ments by the Highway Research 
Board, supplemented by swell tests 
made under laboratory conditions, 
indicate that soils compacted with 
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moisture contents several per: nt 
above the optimum are not like] 
swell detrimentally. The exact am. 
of moisture in excess of the optim 
required to prevent the swell of s\)}). 
grade soils can be determined |, 
means of a swell test in the labo 
tory. Such a test under the desig): ; 
tion of T 101-42 is now being coy 
sidered for advancement to standa: 
status by the A.A.S.H.O. 

Work with this test by the Publi 
Roads Administration and others i 
dicates that, with few exceptions, a: 
excess of about two percent of mois 
ture above the optimum is sufficien: 
to eliminate swell. Therefore, it ji- 
now considered good practice t 
place subgrades and the top layers o/ 
embankments (1 to 4 ft., depending 
on conditions) at a moisture content 
about two percent above optimum. 

General experience, supplemented 
by consolidation and direct shear 
tests. indicates that compaction to 
standard density at standard optimum 
moisture content is amply adequate 
for the remainder of embankments 
up to 50 ft. in height, comprised of 
other than A-1, A-2 or A-3 soils, and 
which have standard densities not 
less than 90 lb. per cu. ft.; and for 
the entire embankment of any height 
comprised of A-l, A-2 or A-3 ma- 
terials. 

This conclusion is recognized in 
“Specifications for Materials for Em- 
hbankments and Subgrade, Designa- 
tion M 57-42,” now alse being con- 


sidered by the A.A.S.H.O. 





to 





Fe 




























Construction of high fills 





For embankments higher than 50 
ft., it is advisable to make consolida- 
tion and direct shear tests on the 
compacted samples. The test data may 
indicate that soil compacted to stand- 
ard maximum density is suitable or 
they may indicate that the soil in the 
lower part of a very high embank- 
ment will be consolidated ultimately 
to a density greater than the standard 
maximum. Under such conditions, it 
is advisable to place the soil in the 
lower part of the embankment at the 
higher density. 

As an illustration, assume that a 
soil with a specific gravity, G = 2.70, 
has, according to the A.A.S.H.O. 
standard method, an optimum mois- 
ture content, w = 17 percent, and a 
wet density, W = 124 lb. per cu. ft. 

Now refer to the chart, Fig. 2, 
which shows relations between the 
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values of w, W, W, and G of com- 
pacted soils. According to this chart. 
the soil in question will have a dry 
density, W. = 106 lb. per cu. ft.; a 
volume of voids, V. = 0.371 or 37.1 
percent; and an amount of moisture 
required to fill the air voids, S= 
about 5 percent. 

Now assume that the consolidation 
test shows that the weight of super- 
imposed earth in the finished embank- 
ment will ultimately reduce the voids 
to 35 percent. This corresponds to a 
dry density of 109.3 lb. per cu. ft. 
and, with the air voids remaining 
| about constant, to a wet density of 
approximately 126 lb. per cu.ft. To 
prevent settlement, the lower portion 
of the fill must be compacted to this 
wet density and this can best be ac- 
complished by using increased com- 
pactive effort at a moisture content 
of about 15 percent rather than the 
17 percent shown by the standard test. 

Let it be further assumed, in ac- 
cordance with the preceeding discus- 
sion, that the top part of the embank- 
ment is to be placed at a moisture Fig. 4. Careful control of compaction in high fills insures a stable bank free from 
content two percent above the opti- settlement. This work was on the Altamont Pass highway in California. 
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Fig. 3. Chart for determination of the correct slope of embankment sides for varying conditions of density, cohesion and 
«sgle of internal friction of the soil from which the embankment is being constructed. 
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mum. This makes the required value 
of w= 19 percent. In this case, the 
chart, Fig. 2, shows that, with the air 
voids of about 5 percent, the maxi- 
mum wet density that can be obtained 
will be about 122 lb. per cu. ft. 

Now consider the use of the shear 
test data. Let it be assumed that an 
embankment 80 ft. high with side 
slopes, s = 2, is to be constructed of 
an A-4 soil, which at a maximum den- 
sity of 110 lb. per cu. ft. has a usable 
value of cohesion, c, of 400 lb. per 
sq. ft., and a usable value of the angle 
of internal friction, #, of 15 deg. 

Fig. 3 provides a quick means of 
applying the shear test data in check- 
ing the design of the cross section. 
(Construction of the chart and its 
use were fully described in Pustic 
Roaps, October 1940.) Beginning 
with the upper right-hand chart, fol- 
low the critical height vertical, H = 
80, to its intersection with the soil 
density line, w = 110 lb. per cu. ft. 
From this intersection follow a hori- 
zontal into the upper left-hand chart 
to the line, c = 400, then follow a 
vertical into the lower left chart to 
the curve, 6 = 15 deg. A horizontal 
from this point indicates a safe slope 
of 12 to 1. With respect to shear 
strength, therefore, the soil compacted 
to the standard density satisfies the 
designed cross-section requirements. 
Otherwise, flatter slopes, greater den- 
sity or both would be required in 
the embankment. 


Bianket courses 


Some soils compacted to maximum 
density at the optimum moisture con- 
tent or at the moisture content neces- 
sary for minimum volume change 
may not have sufficient bearing ca- 
pacity to support pavements carrying 
heavy traffic. Also there is the possi- 
bility that soils originally compacted 
at the proper moisture content may 
lose moisture during periods of 
drought with a resultant shrinkage 
and subsequent swell of such magni- 
tude as to cause pavement distress or 
failure. In addition, in cold climates 
some soils will cause extensive dam- 
age due to frost heave. 

To insure adequate bearing capac- 
ity where it is needed and to prevent 
loss of moisture in expansive soils, 
blanket courses from 12 to 24 in. in 
thickness are frequently used, while 
greater thicknesses may be necessary 
to prevent frost heave. These blanket 
courses may consist of A-l, A-2 or 
A-3 soils or other available 


non- 
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expansive materials such as stone 
screenings or quarry wastes. 

A study in advance of construction 
of the soils available on a project may 
disclose materials suitable for use in 
blanket courses. In such cases it will 
frequently be possible to plan the 
construction procedure so that such 
materials may be utilized with little 
increase in the cost of the work. Such 
selection from locally available bor- 
row may eliminate the necessity of 
obtaining suitable materials from 
other sources at higher cost. How- 
ever, if the need for a blanket course 
is indicated, and suiiable materials 
are not locally available, the pur- 
chase elsewhere of materials that will 
be suitable is advisable. 

Compaction of soil furnishes the 





















































































































best means yet developed for produc 
ing stable embankments. Howeve:. 
there is a growing tendency in th 
use of compaction test data to con 
sider also the results furnished hy 
other tests of the soil such as thos: 
for consolidation, swell and shea: 
strength. 

The practice of selecting materials 
during grading operations for use in 
the construction of blanket courses is 
fully justified from both the engi- 
neering and economic standpoints. 
Reservations of the best available soils 
for use in blanket courses on the 
upper portion of embankments and 
subgrades provides a means of 
utilizing to the best advantage 
the materials which nature has pro- 
vided. 


= | 


Fig. 5. Devices used in measuring volume of soil samples in density determina- 
tions: (a) Rubber sack that is inflated to fill the hole from which the sample 
was taken, the volume being read on the jar; (b) cone and jar used in filling 
the hole with a known volume of sand; {c) pump and jar used to fill hole with 


known volume of heavy oil. 
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To start the heartbeat 
of a Diesel.... 


W BATTERIES 


oe 







— 


ae 7 
rd 
,* - 
- 





[: takes a husky battery to make the life-blood of action 
course through a Diesel engine. It takes a dependable bat- 
tery to crank a cold Diesel in sub-freezing weather. 


Yet whatever the weather, whatever the Diesel, there’s an Exide 


? Battery to do the job right. 
EX 10 e Exide Batteries pour out their tremendous reserve power at high 
voltage... for faster cranking. Exide Batteries have proven their 


BATTERIES worth in locomotives, industrial plants, construction camps, ships 
FOR CRANKING ...in fact, wherever Diesel engines are used. There’s an Exide Bat- 
DIESEL ENGINES tery for every size and type of Diesel. No job is too big for an Exide. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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MATERIALS AND LABOR PRICES 
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2.25 ar 1.75 
2. 50) 2.30 1.403 
2.35 2.20 2.00td 
2.06 1.81 1.20 
2.14 1.60: 
2.27 2.07 1.75p 
2.88 =e 1.20 
2.14 1.94 1.50 
2.31 2.16 1.85 
2.208 ‘. 1.20 
2.65 re 1.00h 
1. 05rs 1.79re ee 
2.16 1.96 1.50 
2.30% baci 1. 50de 
2.07 1.87 1.55t 
2.19 1.99 1.40t 
2.52 Laie 1.50¢ 
2.21 1.76 1.36 
2.700 1.000 


h F.o.b. plant. 


CASH DISCOUNTS CEMENT to Contractors: truck delivery. 2% for cash on 10th of month; on carload deliveries, no trucking, same as dealer cash discount 
10c. per bbl. for payment within 15 days of date of invoice 


PAVING BRICK, BLOCKS, ASPHALT, ROAD OILS~—F.0.8. city 


PAVING ASPHALT 


Wood 

perseg. yd. Per ton, less than 80 

34 in penetration 
Tank car Drums 
$2.25 $18. 40¢ $24. 62¢ 
2.90 14.00* 20.00* 
: 18.20 23.20 
3.50 14.00 20.00 
2.00d 14.50 1®. 50 













noni .00 20.00 
2.25 20.00 25.00 
cece 13.25 20.30 





ace 


i 23 
eee 6. 50 15.00 
1.874 21. 20m 27.70 
Sbae 16. 60k 24. 25k 


19. 





ee 5.00* 21.00* 
3.51 15 .00* 22.00* 
15.00 20.00 
9.50 18.00 
17.90 25.85 


b Delivered to purchaser's warehouse. 
e Local reduction due to 20% 


February 12. 


Southern pine 
higher in 
up $1.00 on 2x10-in. in Chicago; 
Douglas fir 
and minor increases on some sizes 

Pine timber climbed in Birming- 
Louis. 5e. 


-SAND AND GRAVEL———. CRUSHED STONE CRUSHED SLAG 
Per ton, carload lote 


6 10c. per bbl. off 
¢ Barge lote alongside docks. 
1 Within three 
k Discount 35c. 500 to 


Subject discount 10c per bbl. 20 days in Montreal. 
CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
For cloth bage, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add 15c. per bbl., not refundable. 


ASPHALT BINDERS— 


CUTBACK ROAD ASPHALT 
FLUXES ASPHALT OILS EMULSION 
Per gal., 80 300 pene- (Quick-breaking) 
tration Per ton Per gal. Per gal. 
Tank car Drume Tank car Drums Tank car Tank car Drums 
$0.0787e¢  $0.1309e $0.0826he $0.1348h $0.0676e  $0.0826 $0. 1348 
06* 09* .065h* eee ashes  “aveiem ™ “aes es 
0747 . 1047 . 0834h 1484h .065 .09 .12 
.06 .09 -065h 115h .065 -09f .12¢ 
13.009 17 .00g . 065A 11h .055 .10 13 





Quotations for portland cement in cloth bags in all cities is uncha 
from a month ago; structural steel shapes and reinforcing steel ar 
January levels. Window glass discounts are reduced in Denver, New \ 
Philadelphia and St. Louis. White lead prices are up 50c. 
The Birmingham bricklayers’ rate is up 25c. per hour from the &) 
formerly reported. Plasterers’ wage is 12%c. per hour higher in Chics 
Common building labor rate in Birmingham is now 65c., an increas: 


per hour; and common labor on heavy construction is now Ji. 
10c. per hour. 


a 






CONCRETE 


Per ton, carload Ready Mixed 


Per ton, carload 


Gravel, lots lote, f.o.b. plant 1:2:4, 50,0.y. or 
2 in. Sand 1$ in. fin. 1 in. } in. more, delivered 
$1.85 $1.95 $1.75 $1.85 $1.55 $1.65 $7.90 

1.753 1.253 1.75t 1.75t 1.75f 1.75¢ 7.25 

1.75 1.50 1.00 1.00 .90 1.15 5.80 

1.40} 1.00t 1.40¢ 1.40¢ <a Se San 7. 25m 
2.00td 2.00td 2.00td 2.00td 1.50t 1.503 

1.20 1.10 1.80 1.80 sass eee 6.60 

1.60% 1.55% 2.05% 2.05% 1.70% 1.708 7.308 
2.00p 1.25p 1.69p 1.84p othe seas 6.20 

1.40 .90 ain aie iat ae eer 7.25 

1.60 1.28 1.65 1.65 1.65f 1.65% 6.50 

2.30 1.00 1.91 1.91 wane 7.25n 
1.20 1.15 1. 20/ 1.20/ cece cess 6.35 

1. 00h . 25h 1. 00h 1.00h ose ties 7.85 
ats 1. 253 .85tct 1. 00tct sous eee 6. 45ls 
1.50 1.25 a veal sean one 7.25 

1. 50de .90de 1.70de 1. 80de nae ates 6.75 

1.65 1.15t 1.90 1.90 1.10 1.1 8. 20k 
1.40 1.70% 2.25¢ 2.25% 1.50 1.50 8.25 

1.50 1.25/1.50$ 1.25h 1.25h . 859 .859 8.00 

1.36 1.36 1.46 1.46 cua Some 7.55 

1.000 1.000 2.000 2.000 ares ah 7.25 

2000; 70c. 2000 to 5000; 95c. over 5000. 1 Up to 200cu. yd. m 50. off 


forcash. n25c.y.ormore. o 2% offforcash. p'10c. per ton off, cash 15 days 
r 10c. per bbl. off, cash 20 days. 38% sales tax included. ¢ 8% sales tax not 


included. u Price withdrawn. » 20c. per bbl. discount; 20c. allowed for returnable 
cloth bag. 











6. 50bg 15. 006g Sime wkeeee 0192 0525 1125 
rises sae. eaneens Pee <r eeusy” — weabess  ieaseas 
- 116k 1485k 115hk . 135hk -08k - 135k - 188k 


-055 








06* 






-06* 12* O7h* 13h* —-.06* 07* “13% 
“14.009 «20.009 ~—s« 06 “lh “1045, “(09 1125) 
9.509 18.009 10.00 17.50 9. 509 0525 1125 
otis 26.459 12.50 kee es 05754 1308: 


reduction intra-state class freight rates, only Georgia affected. / Mexican. 
gPerton. hAPergallon. 4 F.o.b. Martinez. jf 3x3%x84 in. & tax included. 
* December asphalt prices; pone later available 
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Twenty-four hours a day— Hyatt is busy on the biggest job of 
our lifetime—helping to do our part in building for Victory. 


Hyatt Roller Bearings are used in land, sea and air fight- 
ing equipment... as well as in the machinery which helps 
build it...and in the construction equipment so vitally 
important today. Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey; Chicago, Detroit, Pitts- 


burgh and San Francisco. 


kk x** 
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IRON AND STEEL PRODUCTS —BASE MILL PRICES 















STRUCT. REINF. RIVETS WIRE . SHEET ———_ STEEL RAILS- ———-— ————TRACK SUPPLIES : 

SHAPES- BARS $-in. strve- NAILS PILING Per Gross Ton Angle Std. Tie Track if 

PLATE }-in. billet d tural Base d Base Standard Light Re-rolled Bars Spikes c Plates c Bolte % 

Birmingham..... $2.10 $2.15 $3.75 Ms) otek $40.00 $40.00 $39.00 $2.70 $3.00 $2.15 $4 75 a 
SS ccsviwhs 2.10 2.15 3.75 2.55 $2.40 40.00 40.00 39.00 2.70 3.00 2.15 4.75 5 






Pittsburgh ; 3.75 2.55 2.40 40.00 














OR. Sis cnvese 2.10 ee hace 5 “Seieig’ ) (aD h 2) ewe OF toed we ee Sigel «leis 

Cleveland ein 2.10 2.15 3.75 Poe ole. gmake aa he: Aware bee o.  MatEe | bbssis = 
DOR Loewe”  aSes Se -d-wysen » & i eevec > Beewer fi eee diet Wi. bpeees oneee es. wks es 

er ia an. «easee . > ose. Ps teeeeee ee. (ease 6 peees:. Be wsees”’ Df sensed §  vavec 






Pacific porte..... ‘ + Vea dee oo eset: OS GG eS GieeGrs Mate oo Aen gen! kebep> 2 Geman 

t Delivered a F.o.b. cars dock. b Rail steel same as billet prices. Steelton, Pa., on spikes alone, Lebanon, Pa., Richmond, Va. d Add switching 
¢ Other basing points include Portsmouth, O., Weirton, W. Va., St. Louis, charge $18 per o.l. 
Kansas City, Minnequa, Colo., and Pacific coast ports, on tie plates, alone, 















IRON AND STEEL PRODUCTS —F.0.8. WAREHOUSE, PER 100 LB. BASE PRICE 









STRUCTURAL- ——-——-—REINFORCING BARS*-—————-—-EXPANDED METAL LATH--WELDED FABRIC REINFORCING— SHEET 




















SHAPES Per 100 Ib., 3? in., base price —Per 100 sq.yd.. carload lote— —Per 100 s.f.. carload lote— 6x6 in. No. PILING 
Per 100 Ib. 15 tone or over } Add $/ewt. for Std. diamond Std. ribbed 4x16in., No. 4x12in.,No. 6 & 6 wires Per i00 |b, 
base price Newbillet Rail eteel Switch Del. mesh, 3.4 Ib. 3.4 Ib. 5 & 10 wires 8 & 12 wires Persgq. yd. base price 
Atlanta.......... $2.34 $2.39 $2.39 024 -10 $21.06 $23.00 $1.82 $1.35 $0.1719 $3 04 
Baltimore........ 3.70 2.90 Bees. cashes -10 29.00 30.00 1.70 1.27 -1611 3.00 
Birmingham ..... 2.10a 2.15 Ja -024 -10 ae a pases 1.80 1.34 -1701 
NOR. 5 a2 oes 3.85 3.51 3.36 $20 C.L. -10 18.50 29.50 1.76 1.31 . 1656 2.70 
Chicago......... 2.10a 2.15 2.15 03 -05 21.50 23. 50 1.67 1.25 - 1575 2.40 
Cincinnati... ... .. 3.68 2.5led S.Glee ke ewe -05 19.50 21.50 1.66 1.25 - 1566 
Cleveland........ 2.10a 2.15 2.15 023 -10 19.50 21.50 1.66 1.25 - 1566 
Rs cisanscnns 6.00 3.40 B00 00 tht ees eeeee 24.50 26.50 1.93 1.42 - 1827 
ere 4.35 3.95 S00 ett ee oe 26.50 28.50 1.97 1.45 - 1863 
3 Ee 3.653 2.34 aC 10 22.00 24.00 1.68 1.26 - 1584 2.66 
Kansas City 4.17 2.61cd 2.61cd -0 05 19.50 23.50 1.78 1.33 - 1683 2.86 
Los Angeles 3. 65/ 2.25 2.10 023 05 23.00 27.50 1.93 1.42 - 1827 3.65 
Minneapolis...... 3.80% 2.48 2.48 -0 -10 25.00 27.00 1.80 1.34 -1701 2.734 
Montreal ae 3.90% 2.65% 2.55% eesece eee 26 . 00hi 33 .0Oht 2.58% 3.22% - 264i P 
New Orleans... .. 4.40 2.52 2.52 -05 -10 21.50 23.50 1.82 1.35 -1719 2.875 














New York....... 3.75 2.76 2.76¢ eocees 15 17.50 19.50 1.76 1.32 - 1665 2.74 
Philadelphia. .... 3.65 ees eas | Teaeee  weesee 19.50 21.50 1.71 1.28 -1611 2.71 
Pitteburgh....... 2.100 2.15 23.00 26.50 1.59 1.20 - 1503 2.40 















Ot. Zaule........- 3.69 2.39 2.39 .0 -05 28.00 34.00 1.69 1.27 . 1602 2.70 
San Francisco... . 4.70 2.65 2.50 -023 -10 21.00 24.50 1.93 1.42 . 1827 3.00 
Bcc nce cane 2.75¢ Soe. Tisaese®  “Suunew .” “Seacae 34.50 38.50 1.93 1.42 . 1827 2. u5e 






t Delivered. a Mill prices. 65-15 tons. add l5c. 1-5 tons, add 25c. Less than 1 ton, add 50c. c 20 tons or over Base. d Mill price plus freight. e¢ F.o.b- 
dock. / Includes delivery in free delivery zone. g Less than 1 ton, add 25c.; 1 to 5 tons add 10c. High scrap steel prices cut former 15c. differences between 
new billet and rril steel in many mills. A List price. 1 Plus Dominion and Province sales tax. 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 



































Cc. L PIPE —- VITRIFIED SEWER PIPE————_-— CLAY DRAIN CONCRETE —WROUGHT STEEL PIPE—-—~ 
TILE SEWER PIPE Full standard weight, h 
Per net ton Per foot, delivered ASTM C13-35 Per 1,000 ft., car- Per ft., delivered; 1 to3in., Butt Weld 34 to 6in.; Lap Weld 
f.o.b. 6 in. std. 8in., std.12in.,, 24in., 36 in., load lots, f.o.b. ASTM C 14-35 Black Galv. Black Galv. 
to 24 in.a 2.8. 8.8. 6 in. 8 in. 12 in. 24 in. % % % % 
Atlanta........ $49 40 $0. 26d $0.468bc $1.8525 $4.68 $85.00 $128.00 $0.45 $1.642 48.2 54.2 59.7 51.2 
Baltimore...... 52.80 .35 .60 2.50 7.10 150.00 200.00 .45 1.60 65.5 57.5 63.0 54.5 
Birmingham... 45.00 . 275 .495 1.95 5.50 100.00 220.00 .40 1.60 62.2 54.2 59.7 51.2 
ee 55.00 .30 .58 1.95 Te OS ae .65 in G® 64.1 56.1 61.6 53.1 
Chicago....... 53.80 .28 54 2.25 6.25 100.00$ 150.00 .38 1.50 67.0 59.0 63.5 55.0 
Cincinnati... .. 52.70 . 231 4455 1.80 5.125 105.00 170.00 .60 1.70 65.9 57.9 63.4 54.9 
Cleveland...... 54.24 . 203 3915 1.665 5.125 81.00 125.00 .38 1.60 67.8 59.8 65.3 56.8 
NN, sxchcuts 58.20 . 305 . 549 2.25 5.00 90.00 110.00 .46 1.57 59.9 51.9 57.3 48.3 
Denver........ 60. 60 . 24t .52t SS 130.00 240.00 rete wan 58.4 50.4 55.7 47.2 
PN 6 ccceses 54.24 . 245 .4725 1.935 4.60 82.50 131.25 .35 1.50 66.3 58.3 63.8 55.3 
Kansas City... 55.12 315 . 59 2.20 5.86 140.00 260.00 .45 1.60 62.9 54.9 60.0 51.5 
Los Angeles... . 55.00 . 282+ - 508t 2.034t 5.085¢ 115.50 192.50 1.00 2.00 59.6 51.6 57.0 48.6 
Minneapolis... . 59.00 - 275t .495t 1.98f Beer: st -seecwa \ Vodtalewka -70 1.80 64.2 56.2 60.7 52.2 
Montreal...... 60.00 .55 .90 3.68 5.95¢ 135.00 260. OOfi .48m 1.92m ak. cagesaal | cheese paid 
New Orleans. . . 51.38 .26 .48 A ii eee 150.00 220.00 .37 2.10 62.4 54.4 58.8 50.3 
New York..... 52.20 .455 .8775 2.925 FG es ck 6s etek .50 1.20 64.9 56.8 62.4 53.9: 
Philadelphia... ..... .28 54 2.30 6.75 120.00 200.00 -45 1.75 56.6 42.8 53.5 39.1 
Pittsburgh... .. 55.60 . 245f -4725t 1.845t 5.4325 97.80 154.20 . 85g 2.00g 68.54 57.54 66.01 54.5 
St. Louis exe 52.48 .28 . 504 2.016 4.50 85.00 220.00 1.00 1.75k 56.4 42.6 52.5 38.4 
San Francisco 58.00 . 38625d -6525d 2.61 6.52 115.50 192.50 . 54 2.75 45.0 31.0 47.0 34.5 
Geattle. ....... 55.35 375 675 2.70 6.75 84.00 187 . 50 .45/ Ro. \Wetegaa “0 bw bee on eee ie sk 
t Delivered. + F.o.b. a B. & 8S. class B and heavier, C /L lots, 200 tons and i Applies also at Lorain, Ohio, mills. Chicago delivered base is 2} points less 
over Burlington, N.J. (base) $49.00. Based on existing freight rates; subject to on butt, 14 on lap. Freight 1s figured from Pittsburgh, Lorain, O., Chicago 
rate change. Gas pipe and class A, $3 per ton additional, 4 in., $3 per ton Dist. Billing is from point producing lowest price at destination. WROUGHT 
additional, 30 in. and larger usually $2 per ton less. 6 Double strength. c List IRON PIPE: Base price and list prices per ft. same as wrought steel pipe. Die 
to dealer. d List. ¢ 30-inch. {Less 5% for cash. g Culvert pipe. A Dis- count for Pittsburgh base: Butt-weld—1 in. and 1} in. black 34, galv. 16; 14 
counts from standard list consumers carload prices, except Pittsburgh prices in. black 38, galv. 18}; 2 in. black 374, galv. 18. Lapweld—24 in. to 34 in. 
are f.o.b. mill. Base price $200 per net ton. Last prices per ft.: } in., 84c.; black 314, ga!v. 144 in.; 43 in. to 8 in. black, 324 galv. 17. j Reinforced; spec. 
Qin., Lléc.; 1 in., 17¢.; 2in., 37¢.; 24 in., 58$c.; 3 in., 76$c.; 4in., $1.09; 6in., $1.92. C 76-37. & Reinforced; spec. C 75-37. | Plus sales tax. m Tax included. 
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Here are the kind of tools you 
need for soil-cement stabilization 
—long-wearing ... tough... 
powerful ... economical! Tools 
that have had years of service 
under the most difficult condi- 
tions on every type of soil. Tools 
that have proved they can handle 
any soil-cement mixture in stride 
—loam, clay, sand or gravel. A 
wide selection ... from one source! 
One supplier ... one service! 
Rippers, chisels, discs, scarifiers, 
plows and spike tooth harrows, 
for pulverizing, rooting and mix- 
ing ... in addition to sheep foot 
tamping rollers, water spreaders, 
motor graders, wheel and crawler 
tractors for compacting, watering, 
grading and drawbar work! For 
complete information write 
for booklet: “Allis-Chalmers 


Equipment For Soil-Stabilization.” 


Write for this new 


booklet... ‘Equipment 


For Soil-Stabilization.” 


Te se 


TRACTOR DIVISION MILWAUKEE U. 5. A. 
Te, te ot ) ee ee 
ns ai Lf mh ONL A Pays! | 
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LUMBER, TIMBER, PLYWOOD —PER M FT., B.M., CARLOAD LOTS F.O.8. 











~_— 


SHORT LEAF YELLOW PINE AND DOUGLAS FIR————- 
All S. L. Y. P. is No. 2 common or better and for No. 1 N. C. Box. (Prices in Bold Face) 


inp, 


LONG LEAF Y. P. PLY WOop 
Merchantable grade Rail freig! 





All Fir planks No. 2 common, Fir timber is No. 1 common. Lengths up to 20 ft. (Prices in italics) up to 20 ft. (See note fo: ont aoe 
1x6%*3 1x8 S48) Qx4 848) 2x6 S48) xB 848 = x10 848 3x12 Reh Gx12 Reh 12x12 Red 2x12 Reh 12x12 Red = Be _ 
Atlanta.......... $27.00 $27.00 $26.00 $26.00 $27.00 $28.50 $43.00 ...... 0 ...... $60.00 $70.00 $17.75 = go)‘ 
Baltimore........ 39.00 40 60 40.00 38.00 38.00 40.00 ll OE eee 89.00 94.00 17.359 21 1; 
44.00 44.60 46 .00 46 .00 45.00 47.00 ee OD re, een “abel « . 
Birmingham..... 34.50 34.50 32.00 32.00 32.00 34.00 53.00 53.00 ee ee ee 16.25 19.85 
? 37.50 37.50 37.00 37.00 37.00 43.00 WER. Sicctw:. ekdeen 67.50 ea ae 
Boston.......... 38.00? 38.00" 50.008 50.00 75.00! 85.00! SMS trace... Sissies 95.00 105.00 17.359 21 45, 
$8.00 $8.00 60.00 60.00 50.00 50.00 76.00 76.00 oo ee ee pan ee —e 
Chie: bss. 0. 43.00 43.00 42.00 42.00 44.00 46.00 eee ee ee 90.00 100.00 13.80 16.80 
45.00 46.00 44.00 44.00 46.00 48.00 50.00 55.00 Re EE Gc. 5 ae aa : 
Cincinnati....... 41.00 42.50 39.00 40.50 42.00 43.00 ae oe 65.00 68.00 16.25 19.85 
eae agin NY = Se ee a 56.60 56.50 a a TR por See . 
Cleveland........ 42 00 42.00 40.00 ’ 44.00 47.00 53.00 53.00 53.00 90.00 90.00 16.70 20.40 


cenescenne 40.50 
aoe acete eh : 52.00¢ 





Detroit.......... 46.00 46.00 46.00 RR ME. UE lass. apenas 53.00 61.50 16.25 19 5 
ee tates. * Caren ae ee A MI See tay | eanons’ — <0nces. 
Kansas City..... 42.50 45.00 42.00 42. Ng cies 70.00 75.00 12.25 


47 .60 
56.00 







Los Angeles... .. 


See ee a EO RT nccexc cases : 11.3 
Minneapolis......tb 48. 00° EP: Siw ia gr eet es Ok we eone | ecu kgs = ele yk aoa. © 0 camtade : ebuek 12.05 14 = 
t 62.00 52.00 62.00 61.00 61.00 62.00 58 .00 60.00 Cae .-t0wens “66s  seees< 
Montreal........t’ 48.00 46.00 42.00 46.00 47.00 EN ea) eee, lah 155.00 ee a wéves 
42.26 42.26 42.00 44.00 44.00 46.76 50.26 50.26 cca rete cas 
New Orleans.... 31.50 31.50 33.75 31.75 34.00 35.00 ee ‘wridee: | aadalee 69.00 69.00 13.90 16.95 
$1.00 31.00 83.00 $1.00 $4.00 $2.00 Pt tescen  \) Gadtad, © Saiedeua’ |” @adatGe!  \weanis 
New York....... t 45.00 46.00 44.00 45.00 46.00 47.00 SEONG fc shntiss ‘ecashs 110.00f 120.00f 17.359 21.18, 
Si panes meee 62.00 62.00 62.00 62.00 65.00 67.50 DP: hgekah oo Ree ine Cabs cae 
Philadelphia - 37 .00 38 .00 36 00 37 .00 38 00 40 00 Se) Centers | “gedace 65.00 70.00 17.359 21.159 
47.00 47.00 47.90 47.00 45.50 46.26 56.00 56 .00 MI ee. oe 
Pittsburgh tan 50.80 53.20 62.75 55.00 60.85 62.50 te istiecds-!) hectea gditeasal® | Gise whee 17.00 20.70 
69.20 68.10 66.10 66.30 66.20 66.66 88.76 88.76 we 38 <~ieese 


45.00 46.08 44.50 42.50 43.50 45.00 58.00 67.50 67 .60 78.00 66.00 13.90 16.95 
$3.50 83.50 $6.25 $4.50 34.50 $4.50 40.00 $9.50 $9.50 
a rrr 365.00 365.00 85.00 85.00 36.00 $5.00 40.00 40.00 40.00 

Bold Face type, Southern Pine. Italics, Douglas Fir. ' Longleaf. * Roofers’ 
N. C. Pine. *Spruce. ‘ Native. * Western Pine, No. 3 Common. ” Spruce. 
"Norway Pine. { Delivered. a Yard prices. 6 Contractors discount in 
Minneapolis and St. Paul discontinued May 21, 1938. c¢5M ft. orless. 4d F.o.b. 
cars San Francisco freight rate. ¢ 10% discount taken off. / Up to 18 ft. + Plus 
sales tax. 


GLASS, EXPLOSIVES, CHEMICALS 


-———WINDOW GLASS——. -——EXPLOSIVES——. 
Discounts from jobbers Per lb. 40% Ammonia 
list, Aug. 15, 1938 Gelatin in 50-)b. cases 

Single or Double Thickness delivered in 200 Ib. lote* 










e 
2 
= 
at 


ivoues Cebus 0.00 0.00 
Nore: Special concrete form grade Fir Plywood, 4’ by 8’ panels, 5-ply, sanded 
2 sides, water resistant glue. carload lots, delivered per 1,000 sq. ft. surface 
Seattle base price on 5%”, $86.50; on %”, $95.30; price includes oiling and seal- 
ing charges. For other centers add rail freight increment from table or proper 
size. For resin dipped treatment, add $10.50 per M. g Lower rate by water ship 
ment. h 50,0001b. minimum. 


PILES, TIES —F.0.B. 


RA IT SE OLR I SATE TENE AIR TE EB NE RE TE ES NOT EY EEE CATA ASA ANS LE 
PILES 


Prices per linear foot, pine, with bark on, f.o.b. New York; delivered from 
barge 14 to 2c. per ft. additional: 































A quality B quality -——Short Leaf—— 
NE sku wie es 75% 75% $0.15 Dimensions Points Length Barge Rail 
SE See 79% 80% -15 3 en 6 ir. 30 to 50 ft. $0.23 $0.26 
Birmingham........ 76% 76% .105 = 12 in.— 2 ft. from butt... 6 in. 50 to 59 ft. -26 .28 
PRs cv aticees 77% 78% 15 § 12 in.— 2 ft. from butt... 6 in. 60 to 69 ft. 27 .29 
CRED. oso wcssceve 79% 79% -15 = 14 in.— 2 ft. from butt... 6 in. 50 to 69 ft. -28 -29 
S 14 in.— 2 ft. from butt... 6 in. 70 to 79 ft. -31 .33 
Clatienell...:...... 77% 17% 15 3 14 in.— 2 ft. from butt... 5 in. 80 to 85 ft. .40 .44 
Cleveland.......... 77% 77% -19 2 14 in.— 2 ft. from butt... 5 in. 85 to 89 ft. 45 .482 
Ear 78% 78% - 1625 Sx 
ERORUGEE. . oc cccccee 76% 76% - 155¢ 4s RAILWAY TIES 
so chhiSaaee 77-10% 77-10% -15 & - 
2é Prices f.o.b., per tie for carload lots: 6’x8"x8’ 7°x9"x8'6" 
Kansas City........ 76-10% 76-10% 155 ¢ 3 Untr. Tr. Untr. Tr. 
Los Angeles. ....... 86%d 88%d . 1575 eS MIR sb as cwcs Oak................ $1.30 cian eS aaa 
Minneapolis........ 76% 76% . 155 a= POOR oh crcuccuceses 1.60 $2.40a 2.40 $3.400 
Montreal........... 40-5%% 47%% -1475t <a New York...... 8. L. Sap Pine......1.30/1.40 2.35 1.60 2.60 
New Orleans........ 70% 75% .16 x oC re 1.55 2.35 2.00 2.95 
= Birmingham | ee 1.00 1.60a 1.30 2.254 
tt TE xccnckcaes 80% 81% -22/ a Southern Pine....... an Seah a Dain 
Philadelphia........ 76% 77% 15 ° Chicago......... Red Oak......... ca ceo cr En aa 2.700 
Pittsburgh. ........ 79% 79% . 1225 8 Southern Pine..... ; Pein ietee oa 
Wi Mn ins oceens 76-10% 76-10% 155 & Los Angeles.... Douglas Fir....... 5 1.10 1.75a 1.60 2.500 
San Franciesco....... 78% £0% .155 Philadelphia ht ST eer re eels» 3 .00a 
DOS. «450005005 75% 76% . 1575t¢ St. Louis*. . White Oak 1.40 1.75 
a Diese. from list Sept. 1939. 6 Also less 6% tax exemption. d Discount cs alte, SET 1.40 1.85a 1.75 2.354 
from jobbers’ list Sept. 15, 1928. Plus sales tax. Sap Pine or Cypress. 1.30 en 1.65 nee 
® Urban prices influenced by service charges or local storage and delivery San Francisco... Douglas Fir......... 1.00bef .... sees 2. 45ca/ 
regulations, do not consistently reflect quantity prices in less congested areas. Montreal....... Birch or Maple...... 85 ee 95 i ae 
e F.o.b. Louviers, Colo. fIn boroughs of Kings, Queens and Richmond, and Tr.— Treated; Untr.— Untreated. a Creosoted. 6 6” x 8” x 86”. ¢ Empty 


in Manhattan south of Canal Street, add delivery charge of $6.00 per trip. 
¢ F.o.b. 
40% Ammonia Gelatin price ranges in other than urban areas, per Ib. 
(except Seismograph Grades) 


CL 20,000 
Ib. net Tons 200 Ib. lots 
E. of the Miss., except Fla. 

and Me.. Bog $0.105 $0.13 $0.15 
W. of Miss. to Rocky Mtn. 

States, Fla. and Maine -ll) -.1175 .135 -.1475 155 1675 
Rocky Mtn. States 5 11 -.1225 .135 -.1525% .155 1725? 
Pacific N. W. States : .1075-.12 .1375-.15 .1575-.17 
Pacific 8S. W. States..... . 1050-. 1125 .135 —. 1425 .155 —. 1625 


tF.o.b. Louviers, Colo., or Butte, Mont. 
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cell. d Zine. eGreen. /f At ships tackle. *August prices; none later quoted. 
t+ Out of market. 





CHEMICALS 
Water, sewage treatment, road work, f.o.b. carlots, New York 

Bleaching powder, in drums, f.o.b. works, per 100-Ib............ $2.25-3.10 
Chlorine cylinders, liquid, per Ib. delivered. ................... .0525 
Calcium chloride, 77-80%, flaked, in 400-lb. drums or 100-lb. 

moisture proof bags, delivered, per ton.................000005 20. 50-39. 00 
Silicate of soda, 52 deg, in drumn, f.o.b. works, per 100 Ib.#..... 1.40 
Soda ash, 58%, in paper bags, per 100 Ib. dense.............. 7 1.15 
Sulphate of aluminum, commercial, in 100-Ilb. bage, per ton...... 23.00-25.00 


Sulphate of copper, in bbl., per 100-Ib..... 2.2 .....0. 000000 ee 
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Let’s Keep Plien 











VERY ton of steel 
that can be diverted 
to the production of 
actual fighting instru- 
ments—planes, tanks, 
ships, guns—brings us closer 
to the day of Victory. 


Add to this saving by 
selecting your wire 
rope of the _ specific 
size, type, grade and 
construction that best 
meets your requirements. In- 
asmuch as “HERCULES” 
(Red-Strand) Wire Rope is 
furnished in both Round 
Strand and Flattened Strand 
constructions, as well as in 
the Standard and Preformed 
types, there is, in this one 
grade, a right rope for every 
heavy-duty purpose. 





- 






You can save steel by using 
longer - lasting Preformed 
“HERCULES” (Red-Strand) 
Wire Rope...a rope of high- 
est quality not only as to ma- 
terial, but fabrication as well 
...a rope that delivers more 
hours of work per pound of 
steel. 

In order to help all wire rope users obtain maximum service from their wire rope, 


we publish an illustrated booklet “Practical Information on the Use and Care of 
Wire Rope”. We.would be glad to send a complimentary copy to anyone interested. 


MADE ONLY BY 


A. LESCHEN & SONS ROPE CQ. 


WIRE ROPE MAKERS ESTABLISHED 1857 
2209 KEN NERUY AVENUE ‘ "S Ro ae eel et) Se ey 














NEW YORK f e ’ 90 West Street 
CHICAGO $ ¢ 810 W. Washington Blvd, 
DENVER °¢ ’ ¢ 1554 Wazee Street 


SAN FRANCISCO +¢ * 520 Fourth Street 
PORTLAND ’ ¢ 6914 N. W. 14th Avenve 
SEATTLE ] f 3410 First Avenve South 
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Atlanta..... 
Baltimore 
Birmingham 
Boston... 
Chicago 


Cincinnati... . 
Cleveland..... 
Dallas 
Denver.... 
Detroit..... 


Kaneas City 
Los Angeles 
Minneapolis 
Montrea! 
New Orleans. 


New York 
Philadelphia 
Pitteburgh 
8t. Louis. 
San Francisco 
Beattle...... 


load bearing. 


Birmingham .. . 
Boston 
Chicago. . 


Cincinnati . . . 

Cleveland...... 
a 
ES: 
Detroit........ 


Kansas City... 
Los Angeles... . 
Minneapolis. . 
Montrea! 7 
New York.... 


Philadelphia 
Pittsburgh... . 
St. Louis. . 
San Francisco 
Seattle. 

t Delivered 


Speco. 3-49A. 


Atlanta 
Baltimore. 


Boston 
Chicago 


Cincinnati 
Cleveland. ie 
Pins sccase 
Denver... . 
Detroit. . 


Kansas City .. 
Los Angeles 
Minneapolis 
New Orleans 
New York 


Philadelphia 
Pittsburgh 

St. Louis 

San Francisco 
Seattle 
Mortreal 


07 hr. day. 


14 





+ F.o.b. a Smooth. 
e 48 Ib. tile. 


g Belected common. A F.o.b. Perth Amboy, N. J. 


Birmingham.... 


(Vol. p. 


STRUCTURAL CLAY TILE - STRUCTURAL CLAY TILE — LOAD BRICK————, —_——LIME—— 
PARTITION — SCORED BEARING — SCORED Per M. in quantity. Per ton, In paper, Car! a4 lo 
Per M. lote of 2,000 pieces or over, Per M. lots of 2,000 pieces or over, Common Straight Hydrated Common Py ana 
3x12x12in. 4x12x12in. 8xl2x12in. 8xl2x12in. 10x12x12in. 12x12x12in. backing hard finishing hydrated or lump 
$100.00 $110.00 $195.00 $230.00 $240.00 $240.00 $13.50 $18.00 $26.50 $17.00 $17.00 
80.00 85.00 160.00 190.00 255.00 315.00 14. 00k 17. 00k 18.00 12.00 2. 50m 
80.00 85.00 160.00 191.00 252.00 288.00 14.50 17.00 18.11 13.64 2) 
88. 40a 94. 30a 176. 90a 200.40 260.90 325.00 18.00: 21.00: 21.00 15.00 ae 
68.10 72.60 135.90 185.70 234.90 268.10 12.00 14.00 16.40 14.40 2.20 
65.55 69.90 131.20 148.70 210.35 240.45 17.50 17.50 15.40 12.90 : 
60.00 64.00 120.00 144.00 193.00 221.00 17.00 17.00 14. 50j 13.25j 3. 005m 
52.00 54.00 100.00 135.00 200 .00 263 .00 11.50% 13.50% 19.00 15.00 On, 
84.80 94.40 152.70 178.20 212.00 227 .90 13.50 17.00 30.00; 19.00 00 
74.50 81.60 153.00 194.00 253.00 289.006 17.50 18.00 16.50 13.90 14.90 
64.50 66.50 86 .00c 125.50 159.75 186.25 16.00 24.00 19.10 12.80 10.70 
73.50tr 89. 50tr 128.00ctr 210.00tr 368 .00tr 460. 00tr 13.50 15.00 16.50 17.50 17 50 
81.006 86 .40b 146. 90b ; ; 177.006 246. 00b 13.10 15. 10g 21.00 16.00 19.00 
72.20au 77 .50au 142.50au 76 .00atu 165 . 80au 248 .70u 22.00tu 27.10tu 23. 50u 17.00u 12.00y 
72.00 72.00 135.00 162.00 210.00 260.00 ae  -exass 18.30 12.08 14.10 
78. 83.60 115.00c 193 .30h 238 . 80h 295 . 60h ae —avcsen 20.00 14.00 17.00 
80.50 85.90 116.10 193 .00 238.80 295 . 60 17.008 20.008 15.50g 10.05¢ 12.05 
62.35 66.55 124 75 140.25 173 25 198.00 17.50 19.50 17.90 15.40 2 55m 
62.00 88.00 120.00 170.00 187.00 220.00 17.00 18.00 22.00 18.00 18 00 
84.00 94.50 EOD eters tate g comt e 17.50 22.00 20.00 20.00 16.40 
105. 115. ae... “ssedes” .” -USeanen sages 18.00/ 22.00f 20.008 20.008 20.00. 
b Carload lots delivered to job. c6x12x12 in. d Not JLCL. k $1.00 discount if paid in 10 days. Lump. m Per bbi., {20 lb. 





RED LEAD WHITE LEAD ~———-READY-MIXED PAINT ROOFING SUPPLIES Carload lots f.o.b. factory-——~ 
Per 100 Ib. in. Per gal., drums Rolls, slate Asphalt Tar felt, Asphalt Tar pitch 
600-lb. (Approx.) bbl. Per 100 Ib. Ferric surfaced, 85- felt, per per 100 coating 350 Ib. bbl, 
Dry a in oil Graphiteb Aluminum ¢ Oxide d 90 Ib. per sq. 100 Ib. Ib. per gal. per ton 
$10.25 $14.125 $1.30 $2.25 $1.20 $1.90 $1.61 $1.61 $0.27 $29.00 
10.00 13.75 1.95 2.90 2.50 2.10 2.50 2.50 .35 30.00 
10.25 14.125 2.35 3.50r 1.85 2.04 1.97 1.97 .32 28.35 
10.00 13.75 2.80% 3.75% 2.50% 1.90% 1.85ht 1. 85h} 50 20.003 
10.00 13.75 2.11 2.63 1.72 1.55hf 1. 50h/ 1.50h/ . 26f 22. 00/ 
10.00 13.75 1.70 2.90 1.60 2.40 2.39h 2.39h .36 21.00 
10.00 13.75 2.30 2.90 1.80 1.93 1. 83h 1. 83h -40 25.00 
10.00 14.50 1.88 2.11n asus 2.30h 2. 25h 2.45h -35 39.00 
10.50 14.25 1.65 2.60 271 2.45 3.15 3.15 .35 28.00 
10.00 13.75 1.75 3.00 1.60 2.40 2.50 2.50 .35 21.00 
10.00 13.875 2.399 2. 550r 2. 16¢n 2.10 2.30 2.30 -28 27.50 
10.25 14.25 1.60 2.25 2.30 2.10 1.50 er alll GEER 
10.00 13.875 at aes save cea 1.758 1. 66h8 1.66h8 .29 21.00 
9.25 11.07 2.40p 2.97p 2.51p 2.85 2.58 2.01 -63 1. 85h 
10.00 13.75 2.05 2.55 1.64 1.66 1. 58h 1. 58h -26 25.00 
10.00 13.75 _— ‘ston bien 1.75 1.66 1.66 -29 23.00 
10.00 13.75 1.05 1.95 .80 1.95 1.94h 1.94A .34 26.00 
10.00 13.75 1.90/2.00 2.60/2.80 1.60/2.00 1.92 1.91 1.91 -32 23.00 
10.25 14.00 1.80 ¢ 2.75n 1.10/2.00 1.89 2.66 2.66 -33 19.50 
10.25 14.25 1.80 2.60 vous 2.12 1.45h 1.75 .35 24. 15j 
Note: Red lead in oi! 50c. higher than white lead in oil. a Red e Subject to 25% discount. / Distributors’ price to contractors. g 5 gal. can 
). 8S. War Dept. h Per roll, 65 lb. «4 Minneapolis,‘and vicinity. j Asphalt pitch. & Per 100 Ib 


Brick- 
layers 
$1.375 

1.625 
1.75 
1.50 
1.70 


-625 
.75 


ee 


BSe88 ae 


te ee ee 


5 


8B 


25/1.50 
1.75¢ 
715 
-92 


c 6 br. day. 


~ 


296) 








J Less $1.00, 4 cash 15 days, balance 30 days. 
+ 50c. per M. off for cash. 






n Per sack 100 Ib. 


count 10 





days. 









Cee nnn re eee reer reer e eee eer cece eeeeceeeeeeceeeeeeeeeeeerceeee ec en 
STRUCTURAL CLAY BUILDING TILE, BRICK anvd LIME—DELIVERED ~~ 











PAINT, ROOFING —F.0.8. CARLOAD LOTS 


Car- Struct. Iron 
penters Workers 
$1.00 $1.375 
1.375 1.65 
1.125 1.50 
1.25 1.50 
1.625 1.70 
1.50 1.55 1 
1.50 1.75 
1.00 1.25 
1.43d 1.43d 
1.40 1.75 
1.375 1.50 
1.175 1.50 
1.25 1.50 
1.25 1.50 
1.855 2.00 
1.50 1.80 
1.50 1.75 
1.50 1.75 
1.375 1.60 
1.415 1.615 
8! -87 





lead prices change frequently due to pig lead price changes. 6 TU 
c ASTM Spec. D266-31. 


Hoisting 
Engineers 
$1.00/1.25 


-825/1.525 
1.75 


tors 
268 
a 


et et ee 


Ha Bae ees 
ageree ggsss 


@ 35 br. wk. ¢30 br. wk. 








d 802%, minimum ferric oxide. 


Plas- 
terers 
$1.25 
1.50 
1.50 
1.625 
1.825 


-625 
75 
.50 
. 51d 
-675 


en 


1.575 
1.667 
1.506 
1.375 
2.00 


1.8775 
1.75 

1.25/1.75 

1. 667c 
1.715 
.90 





1 Per Ib. m Per bbl. n May price, nolater quotation available. p Plus 8% sales tax 
r Not available. 


SKILLED AND COMMON WAGE RATES —PER HOUR 








-———-Common Labor-—— 


Building 

$0.40 

.70 

-65 

.85 
1.025 


-75 
1.00 
-50/ .625 
-718) 

-80 


-85 
-75 
.90 
-55 
1.031 
-775 
80 
-675/ .875 
-875 
1.015 
.53 


Heavy Const. 
$0.50 
-70 
-55 
-85 
1.025 


-75 

1.00 
-50/ .625 
-718b 

-80 


-50 


1.10 


ENR Skilled Average: (Bricklayers, Carpenters, Ironworkers) $1.536 
ENR Common Average: $0.780 
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160 
150 
tw 
5 130 
§ 120 
& 110 
. 

& 1.00 
= 0% 
080, 





o Per bbi., 200 lb. p 280 Ib. bag. 
s 2% off cash. 


q 25-ton cars. + 5% dig 
t5$x8x12. u Plus 8% sales tax. 


Dee ee rere eee ceeenceeeeeeeeececeeeeeeeeeeceeceeece cece ccc ncn ee aaa 
A LT LSS a aes otee, 


Skilled building 
trades, average 


(bricklaye! 
carperters, 


| 
CONSTRUCTION WAGES 
Hourly Rates 


ENR-20- 


ENGINEERING 


ironwerkers) 
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AL 


TIMKEN 
TAPERED ROLLER BEARINGS 


TIMKEN edad 2. 
ALLOY STEELS RADE- . S. PAT. OFF. | TIMKEN. 
RAILWAY BEARINGS 


fies a group of quality products | 
—each a star in its own right. 
= it your buying guide. 


TIMKEN 
SEAMLESS STEEL TUBING 


TIMKEN 
ROCK BITS 


> 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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se 





MEETINGS 


een ane, 





AssociATED GENERAL CONTRACTO 
America, 23rd annual convention, (|,, 


pool Hotel, Indianapolis, Ind., Feb, |4~) 


OF} 









AMERICAN TOLL Bripce Associatic 
nual meeting, Hotel Peabody, Me: 
Tenn., Feb. 16-18. 


an 





AMERICAN CONCRETE INSTITUTE, 38}!) ap. 
nual convention, Palmer House, Chicacy 


Ill., Feb. 17-19. 


AMERICAN CONCRETE Pipe Associati: 
New Orleans, La., Feb. 23-24. 






AMERICAN Roap BuiLpers Association. 
Peabody Hotel, Memphis, Tenn., March 
2-6. 









AMERICAN RAILWAY ENGINEERING Asso- 
CIATION, Palmer House, Chicago, March 
17-19. 











Purchasing 


EXECUTIVES... 


—of successful manufacturing 
companies — whose responsibil- 
ity it is to buy wisely — usually 
decide on “Briggs & Stratton” 

when gasoline motors are needed. 








REGIONAL AND LOCAL MEETINGS 














MINNESOTA FEDERATION OF ARCHITEC- 
TURAL AND ENGINEERING SOCIETIES, an- 
nual meeting, Nicollet Hotel, Minneap- 
olis, Minn., Feb. 11-14. 


















These Machines Are 
Representative Exam- 
ples of the Wide Vari- 
ety of Applications of 
Briggs & Stratton Motors. 









Onto Society OF PROFESSIONAL ENcI- 
NEERS, annual meeting, Deshler-Wallick 
Hotel, Columbus, Ohio, Feb. 12-13. 







ROAD MARKER 


SOUTHEASTERN State HicHway Orfri- 
CIALS, first annual meeting, Grove Park 
Inn Hotel, Asheville, N. C., Feb. 12-13. 


MinnESOoTA Surveyors & ENGINEERS So- 
CIETY, annual convention, Minneapolis. 


Feb. 12-14. 























Men who make buying their 









job pay exacting attention to 
quality, dependability, and val- 
ve, carefully check the integrity 


MicuHicaAN Highway CONFERENCE, 28th 
annual meeting, University of Michigan, 


Ann Arbor, Mich., Feb. 18-20. 














HicHway ENGINEERS ASSOCIATION OF 


and standing of their suppliers. Missourt, 35th annual convention, Kan- 






SICKLE BAR MOWER 























































And that is why purchasing sas City, Mo., Feb. 18-20. the p% 
executives usually prefer to buy oN SourHERN Sarety ConFreRENCE, 4th an- Comy 
; ; {— nual meeting, Roosevelt Hotel, New Or- rogi 
4-cycle, air-cooled gasoline motors 4: leans, La., Feb. 22-24. P 
. . pa 
for their powered equipment from The 15th Annuat Souruwest Roap ‘ts ea 
Briggs & Stratton — the world’s SHow and ScHoo., orginally scheduled ade 
> J for Feb. 24-27, has been postponed = 
largest producers—sizes, 2/3 to 6 HP. indefinitely. it on 
BRIGGS & STRATTON CORP., Milwaukee, Wis., U.S.A. AssociaTION oF Hicuway OFFICIALS of prod 
the North Atlantic States, Hotel Benja- We 
min Franklin, Philadelphia, Pa., Feb. ind 
25-27. of tl 
New Jersey SEwAGE Works AssocIA- 1. D 
TION, 27th annual meeting, Stacy-Trent : 
Hotel, Trenton, N. J., Mar. 5-6. 
N. J. Mosquito ExTERMINATION Assocl- 
ATION, 29th annual meeting, Atlantic City, 
N. J., March 11-13. 
Texas SEcTION, AMERICAN SOCIETY OF 


; ; : US 
Civit ENGINEERS, spring meeting, Austin, } 


Tex., March 13-14. 
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DEFENS 
HIGHWA 


One of Today's Imp 


Construction Prograf 


@ ABOVE: Adams Heavy-Duty Motor Grader 
(Diesel) used to build 25 miles of roads serving 
Ft. Meade (Md.)—ditching, banksloping, spreading 
gravel, mixing blacktop, etc.... BELOW: A 12% 
yd. Adams Hauling Scraper building bridge ap- 


Honprevs of defense projects have sprung up during preach on access road to Ft. Leonard Wood (Me.). 


the past year which are not yet served by adequate roads. 
Completion of the government’s $150,000,000 access road 
program is a “high-priority” task in which you may have a 
part. Adams equipment—with its wide range of application, 
its ease of operation and dependable performance—is “tailor- 
made” to handle such jobs with economy and dispatch. Put 
it on your payroll. * * * For some months much of Adams 
production has been absorbed in the national defense effort. 
We regret, sincerely, any delays which may be experienced 
in delivering ‘“‘non-defense” orders and beg the indulgence 
of those affected for the good of the common cause. 


J. D. ADAMS COMPANY «+ INDIANAPOLIS, INDIANA 
Sales and Service throughout the World 





CHINES— Motor Graders in 
Wheel Graders, Elevating 
Tamping Rollers, etc. 


USE THESE ADAMS ma 
six models, Leaning 
Graders, Hauling Scrapers, 


j0BS — Airfields, camps, de- 


ON THESE DES nition Sums 2° ROAD-BUILDING AND 
ea EARTH-MOVING EQUIPMENT 





























































THIS COOLING TOWER, though exposed for eleven years to 
a constant rain of spray and the weather, is ‘‘as good as 
new’ today. Credit Wolmanized Lumber* with another 
win over the elements; untreated wood often fails within 
3 to 4 years on jobs like this. 







CONVINCING EVIDENCE is thus again presented that Wol- 
manized Lumber adds long life to the other advantages of 
wood construction: lightness, strength, resilience, and low 
cost. Vacuum-pressure impregnation with Wolman Salts* 
preservative, under strict laboratory control, gives it the 
ability to withstand decay and termite attack. 









MODERN ENGINEERING practices have developed the very 
desirable properties of wood construction to best advan- 
tage. Wood, given permanence by Wolmanizing, is now 
employed for a great many industrial structures. 








WOLMANIZED LUMBER is handled just like ordinary lumber. 
It goes up quickly and easily. It is clean, odorless, and 
paintable. May we send you complete data? American 


Lumber & Treating Company, 1649 McCormick Building, 
Chicago, Illinois. 



















“Registered Trade Mark 
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Elections and 
Activities 
re 
THEODORE BLOECHER of Whee! ny. \ 
Va., is the new president of the Wo. 
Virginia Society of Professiona! Fy, 
neers. Mr. Bloecher is a division ¢):cine. 
for the Baltimore & Ohio Railroad. (t),¢, 
officers elected are: Owen M. Jones. ,: 
Glen Ferris, first vice-president; \\ j||jay, 
S. Downs, of Morgantown, secon: vic, 

president; Robert Williamson, 

Charleston, treasurer. George C. Barne: 
of Williamson, H. P. Davis, of Morgay 
town, P. K. Pierpont, of Bluefield. an, 
George W. Zimmer of Wheeling, wey; 
elected as directors. 


C. J. Hanson, of Worthington, \liny 
resident state highway engineer, has heey 
elected president of the seventh district. 
Minnesota Association of Professiona] 
Engineers. 


At THE BIENNIAL MEETING of | the 
Nebraska Section of the American So 
ciety of Civil Engineers held recently a: 
Paxton, Neb., Guy I’. Dorsey of Omaha 
was elected president. O. H. Harkness. 
of Lincoln, was made senior vice-presi- 
dent, and E. W. Woodbridge, of Omaha. 


was chosen secretarv. 


Tue Georcia Cuapter of the American 
Society of Civil Engineers, meeting at 
Atlanta, conferred life membership on 
three prominent Georgia engineers. They 
are: C. E. Kauffman, city of Atlanta 
bridge engineer; James H. Johnston. 
Georgia Public Service engineer, ani 
vice chairman of the Atlanta Planning 
Commission; and Col. F. W. Alstaette: 
district engineer of the U. S. Enginee: 
Office at Savannah, Ga. 


THe Wisconsin Roap Buitpers Asso- 
CIATION, at its 29th annual meeting held 
in Milwaukee recently, re-elected Louis 
G. Arnold, of Eau Claire, Wis. as presi- 
dent. Other officers re-elected were: J. L. 
Burch, of Madison, vice-president; N. M. 
Isabella, of Madison, secretary, and A. EF. 
Boundsall, Kenosha, treasurer. 


Francis A. Hern, chief engineer of 
the Reading, Pa., municipal water bu- 
reau, has been elected president of the 
Reading chapter, Pennsylvania Society 
of Professional Engineers. 


In Recoenition of 30 years of service 
to the city of Rochester, N. Y., Harry R. 
Moulthrop, city engineer, was given a 
citation reward from the American Pub- 
lic Works Association at a recent meeting 


of the Rochester Chapter of the APWA. 


At tHE Decemser Meetinc of the 
Engineers Club of North Carolina at 
Asheville, N. C., Lee G. Warren, project 
manager, of Cherokee Dam, presented a 
paper on “Construction of the Cherokee 
Dam” with motion picture illustrations 
(Continued on page 150) 
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HAYWARD ORANGE PEEL HAYWARD CLAM SHELL HAYWARD CLAM SHELL 
BUCKET BUCKET, TYPE ‘‘E’’ BUCKET, Ti PE ‘*K"’ 


* TELL HOW TO HELP SOLVE TODAY’S 


Today’s most pressing shortage is time. Every day, 
every hour saved now is just that much more prec- 
ious time available to help the nation meet the 
emergency’s crucial needs. 


Speedy, powerful Hayward Buckets are doing their 
part. On such projects as sinking cylinders in foun- 
dation work, digging compact materials, excavat- 


MOST PRESSING SHORTAGE,—d¢ssse 


ing, dredging, and in industrial plants, Haywards 
are getting the work done in a hurry. They are 
saving urgently needed time. 


Tell us your particular digging or rehandling job, 
—so we can send you fact-filled Hayward bucket 
bulletins that will help you/ 


THE HAYWARD COMPANY, 40-50 Church St., New York 


Hauward Buckets 
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Davis, were elected directors. 
L. M. Gatnes has withdrawn from the 
firm of Ligon & Ligon, contractors o{ 
Baltimore, Md., to organize a joint con- 
tracting business with T. Gordon Bautz; 
the firm to be known as Gaines & Bautz. 
contractors. The firm will specialize in 
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@ Making adequate service immediately 
available at the most important centers, is’‘‘De- 
fense Strategy"’ because it helps to insure Amer- 
ican industry's ability to produce more. . . faster. 
That’s why the Twin Disc Clutch Company has 
continued to expand its service facilities until 
now théy have: 


7 factory-controlied branches manned by fully 
equipped field engineers ready to assist and ad- 


vise you on any clutch or hydraulic drive prob- 
lem. 


fy 


30 parts and service stations, with competent help 
ready .. . will help you to prevent shut-downs or 
serious delays due to unforeseen accident or the 
breakage of any clutch part. 


This extra protection is yours when you specify 
“Twin Disc Clutches.’”’ Twin Disc CLutcH Com- 
PANY, 1327 Racine Street, Racine, Wisconsin. 
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| taken by T. F. Taylor, construction ¢ngj. 
neer. New officers elected for the year a: 
this meeting are as follows: Fred y., 
Doutt, of Canton, president; Raymond F. 
Bennett, of Pisgah Forest, vice-president: 
John P. Dosier, of Asheville, secretary: 
R. G. Thyse, of Asheville, treasurer. \. 
Vanderhoof of Asheville, R. B. Fuller of 
Biltmore, G. R. Hall of Enka, J. Heykoop 
of Enka, and Walter J. Parks of Camp 


utility construction. Their offices will be 
located at 212 Washington Ave., Towson. 
Md. 






Tue Dayton Section of the American 
Society of Civil Engineers elected the fol- 
lowing officers for 1942: President, M. W. 
Tatlock, superintendent of sewage treat- 
ment, city of Dayton: first vice-president, 
Charles Beltz, professor of civil engineer- 
ing, University of Dayton; second vice- 
president, H. H. Lester, engineer, U. S. 
Soil Conservation Service;  secretary- 
treasurer, William Kiser, industrial en- 
gineer, the Hill-Smith Co. 















Tue First MEETING of the year of the 
Northwestern Section of the American 
Society of Civil Engineers was held at the 
University of Minnesota, Jan. 5. At this 
meeting, Mr. Louis Yager, assistant chief 
engineer of the Northern Pacific Railway, 
who has just returned from a trip to 
Japan, discussed “An Engineer’s Impres- 
sion of the Orient as related to the pres- 
ent conflict with Japan.” New officers for 
1942 are: George J. Schroepfer, chief 
engineer, Minneapolis-St. Paul Sanitary 
District, of St. Paul, president; George 
M. Shepard, chief engineer, city of St. 
Paul, first vice-president; P. R. Speer, 
district engineer, U. S. Geological Survey, 
second vice-president; and Frank S. Alt- 
man, district engineer, Portland Cement 
Association, Minneapolis, secretary-treas- 
urer, 










L. O. Stewart, professor at Iowa State 
College, has been elected chairman of 
the North-Midwest Section of the Society 
for the Promotion of Engineering Edu- 
cation. 


















AT THE 21st annual joint convention of 
the North Carolina section of the Ameri- 
can Water Works Association and the 
North Carolina Sewage Works Associa- 
tion, held at High Point recently, D. 
McG. Williams, superintendent of the 
Durham, N. C. water department, was 
made chairman. H. J. Parks, of Camp 
Davis, N. C., was named vice-chairman, 
and R. S. Phillips of Durham, N. C., was 
re-elected secretary-treasurer for the fifth 
time. The Fuller award for outstanding 
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From Construction’s Firing-Line: 


a Factual Guide that fills 
today’s most pressing need 





Rarely, if ever, have 50 pages 
told so much! Here are the funda- 
mentals of good foremanship, 
based not on theory but on the 
practical working knowledge 
of men with long experience in 
construction superintendence, 
and reviewed by superintendents 
now operating large construction 
contracts. 














Another American Mutual 
aid to profitable operation 


This little book, published as a 
service to our policyholders, may 
save you many hours of worry 
and delay .. . help you train the 
right leaders . . . avoid costly 
accidents that sudden expansion 
so often brings. The coupon be- 
low, attached to your letterhead, 
will bring you your free copy 
without delay. 


Why is this 
The Most Practical Book on Foremanship 
Ever Published? 


Only 50 pages! But your Foremen will want 
to build each sentence into the day’s work 


Chapter I 


Foremanship the foreman’s responsi- 
bility to his job, to the superintendent, to 
his men, to his fellow foremen, to sub- 
contractors and the general public; quali- 
ties which make for successful foremen 7 


Chapter II 


The Foreman’s Place in Accident Pre- 
vention planning for accident preven- 
tion; accident investigation; developing 
the accident prevention program 15 


Chapter III 


The Foreman and His Men — selection 
and hiring, placing and training, supervi- 
sory methods......... 23 


Other American Mutual aids to profitable operations 


Regular cash dividends which have always saved 20% or more of in- 
surance costs (a big item in your operating costs). 

Safety recommendations which have lowered many policyholders’ 
rates well below average —as well as helping to avoid the delays and 


trouble that accidents cause. 


Prompt service on claims and injuries wherever your contract may 


take you. 


Admitted Assets . 
Liabilities enc 


Surplus to Policyholders . 
As of December 31, 1940 






















Chapter IV 


Job Planning — in relation to long range 
planning, layout of the job, receipt of 
materials, day-to-day plan 33 


Chapter V 


Physical Protection excavation, staging 
and scaffolding, runways and platforms, 
barricades, overhead protection, clothing 

41 



































Chapter VI 


Care, Use and Storage of Equipment - 

principles of selection, testing and inspec- 
tion; rigging, hand tools, supports, derricks, 
scaffolds, safe practice rules, machine oper- 
ators, trucks, cranes, moving equipment, 
moving material, air equipment, machine 
guards, yard storage, tool storage 51 












































$43,314,642.98 
36,505,925.33 
6,808,717.65 










Beweeeeseeesoesoeoeseeussaeseassneens 






American Mutual Liability Insurance Company 
Dept. O-8, 142 Berkeley St., Boston, Mass. 


Please send me FREE your book‘‘Foremanship.” 










There is an American Mutual 
Representative near you. 









Name.... 
Company 
Address... 
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A NEW ERA in swift, smooth drafting opened 
when Bruning did some serious research on the subject of 
making a draftsman’s thumb more useful. 


For that research resulted in the Bruning-Wallace Touch 
Control Drafter . . . embodying the “touch control” principle 
that brings new ease and simplicity to the drafting process. 
The control button, always under the draftsman’s thumb, 
makes control of the protractor head practically automatic. 
No need to fumble for an inconvenient thumb latch—draft- 
ing costs are cut still further—drafting time reduced from 
one-quarter to one-half. 


Making drafting easier—more accurate—less costly is the 
big job to which the Charles Bruning Co. has dedicated itself 
since 1897. See a Bruning representative—find out for yourself 
why Bruning progressiveness means better-satisfied customers. 
Charles Bruning Co., Inc., 100 Reade Street, New York, N. Y. 


Cf. 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 


NEW YORK « CHICAGO * LOS ANGELES| 
Branches in 13 Principal Cities 










work done during the past year \ a, 
awarded to W. C. Olsen, consulting ¢; 2). 
neer, Raleigh, N. C., and W. M. Frank n, 
of Charlotte, was awarded the Maritt 
membership cup for having obtained 
most members during the year, Am: 
the speakers at the convention we: 
Louis R. Howson, president of the Am: 
can Water Works Association; Harry §. 
Jordan, secretary of the American Wate; 
Works Association; A. S. Bedell, pr 
dent of the Federation of Sewage Work: 
Associations; J. R. Malone, chemist wit) 
the Durham, N. C. water department. A 
two-reel color sound moving picture, “T}, 
Stone Canyon,” Inlet-Outlet Line of Bu. 
reau of Water Works and Supply, Los 
Angeles, Cal. was shown. 


W. B. Gisson, of Fort Myers, Fla., was 
named chairman of the board of the 
Florida section of the American Water 
Works Association at the 15th annual 
convention held recently at Daytona 
Beach, Fla. Other officers chosen were: 
J. R. Hoy, Jacksonville, vice chairman; 
A. P. Black, Gainesville, secretary-treas- 
urer. The Fuller award for outstanding 
work in the waterworks field was pre- 


sented to Mr. W. B. Gibson. 


Tue Mississippi State School of Engi- 
neering at State College, Miss., has been 
accredited by the Engineering Council 
for Professional Development. Dr. D. G. 
Humphrey is president of the college. 


THe CHARLESTON CuaprTeR of the West 
Virginia Society of Professional Engi- 
neers at the recent annual meeting re- 
elected George H. Hill, Jr. as president. 
J. B. Latterner was named vice-president ; 
Homer D. Willman, secretary-treasurer, 
and J. M. Clark, Sr. and H. B. Hickman, 
directors. The main speaker before the 
meeting was E. L. Worthington, mainte- 
nance engineer of the West Virginia State 
Road Commission. 


Governor J. M. Broucuton of North 
Carolina has reappointed the following 
to the North Carolina State Board of 
Registration for Engineers and Land Sur- 
veyors: J. E. Lear of Raleigh, N. C.; A. 
C. Lee of Charlotte; J. E. S. Thorpe of 
Franklin, and Grady S, Harrell of Shan- 
non, N. C. 


THE PHILADELPHIA CHAPTER of the 
Pennsylvania Society of Professional En- 
gineers at a recent meeting elected Rob- 
ert V. Hudson president for 1942. Other 
officers chosen were: C. Paul Schantz, 
vice-president; Henry F. Bamberger, sec- 
retary; Wilbert C. Cornell, treasurer, and 
Milton Blez, state director. 


More THAN a thousand members of 
the Associated Pennsylvania Constructors 
attended the recent annual convention 
at Philadelphia. 


F. B. FREELAND, chief engineer of the 
British Columbia provincial department 
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Lowell, Massachusetts, 
built over 13 miles of soil- 
cement streets like this in 
1938-39-40. All in excel- 
lent condition. —> 


An eastern U.S. Army air- —> 
base, where a large volume of 
materials was easily handied by 
mixed-in-place procedure. 39,000 
$q. yds. of soil-cement in a runway 
150 ff. wide by 2,460 ft. long 
were placed in 14 working days. 


SOIL- 
CEMENT 


The ideal 





Ee 





<— This soil-cement road 
in Adams County, Wisconsin, 
is in excellent condition 
after five years of service. 


material for light traffic roads, 


streets, parking areas and airport surfaces 





There is no priority on soil, which is 90% of soil- 
cement. Cement itself is readily available. And no 
other type of pavement construction requires so 
little transportation of materials—a fact of impor- 
tance when shipping facilities are taxed to the limit 
by defense haulage. 

These are just extra reasons why you should use 
soil-cement this year. Of even greater importance is 
the fact that this type of construction is: 


SERVICE-PROVED. Hundreds of miles of roads and 
millions of square yards of secondary airport run- 
ways now in use prove the durability of soil-cement 
under all weather conditions. 


MONEY SAVING. Soil-cement does for light traffic 
uses what portland cement concrete does for heavier 


February 12, 


1942 


duty pavements—provides continuous serviceability 
at low annual cost. 
RELIABLE. Tested control technic assures a good 
job. While certain laboratory tests must be made 
and the findings applied in the field, the methods 
are simple to a qualified engineer. 

Construction is very rapid and only simple equip- 
ment is required. Write for handbook, “Soil-Cement 
Roads” (sent free in the U. S. and Canada), giving 


methods applicable to light traffic roads, streets and 


airport runways. 


PORTLAND CEMENT ASSOCIATION 
Dept. 2b-17, 33 W. Grand Ave., Chicago, Ill. 


A national organization to improve and extend the uses of concrete 
... through scientific research and engineering field work 
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of mines, has been elected president |; 
the Association of Professional Engine:;s 
of British Columbia. W. M. Hill was ma je 
vice-president and A. C. Creer, secretar, 
manager. The chief guest of the meeting 
was D. A. R. McCannell, city engineer o{ 
Regina, and president of the Dominion 
Council of Professional Engineers. 








Woops 










Bros. CONSTRUCTION (Co.. 
Omaha, Neb., has merged with the Lan 
caster Corp., general contractors, with 
offices at 504 South 18th St., Omaha, Neb 










THe Eastern Ono Professional En 
gineers Society has re-elected John Davis 
as 1942 president. 


















Georce E. Barnes, head of the civil 
engineering department of the Case 


oY tia ; 
Highway Structures ot Douglas Fie School of Applied Science. has been 






elected president of the Cleveland section 
Designs and Illustrations of GUARD RAILS - CULVERTS - TRUSS BRIDGES - of the American Society of Civil Engi- 
TRESTLES - ARCH BRIDGES - SUSPENSION BRIDGES - as built in Douglas Fir neers. G. Brooks Earnest, assistant pro- 


fessor of civil engineering at Case, was 
chosen vice-president. The post of secre- 
tary-treasurer was given to Leland L. 
Olson, special engineer for the Nickel 


Plate Railroad. 


THESE items are presented in a new booklet published by the 
West Coast Lumbermen's Association. A copy will be mailed free 
upon request. Write for this booklet today. Today's heavy travel 
demands good highways. Wood is available—bridges and other 
highway structures, strong and durable for anticipated years of 










Yours on request 






service, may be built NOW— with speed and economy. —no charge STANLEY LEARNED, assistant manager 
Sli f tk asoline pipeline department of 
4E%2 WEST COAST LUMBERMEN’S ASSOCIATION | the Phillips Petroleum Co. at Bartlesville. 
= 364 Stuart Bldg., Seattle, Washington Okla., was elected president of the Okla- 


homa Society of Professional Engineers, 
at an annual meeting held at the Mayo 
Hotel, Tulsa, Okla. Other officers elec- 


j ted included: W. R. Wooten, Tulsa city 

Ow engineer, vice president; John Stobaugh, 
. 

.. all this e 


Jr., of Oklahoma City, secretary; M. G. 


Fuller, of the U. S. Engineers district 

AND YOUR BETTER, SMOOTHER office at Tulsa. treasurer. 
WORK, T00! HARDER, STRONGER WiiuiaM H. WIsExy, engineer-manager 
CONCRETE SURFACES of the Urbana-Champaign Sanitary Dis- 


F trict, was elected president of the Central 
with Illinois section of the American Society 
of Civil Engineers at the section’s annual 

CELOTEX meeting. Other new officers are: Walter 
a B. Worsham, materials engineer of the 
ABSORPTIVE Illinois Department of Public Works and 
FORM LINER Buildings, first vice-president; Harold E. 


Babbitt, professor of sanitary engineering 
at the University of Illinois, second vice- 
ELOTEX Absorptive Form president; Henry P. Evans, associate in 
Liner removes excess water civil engineering at the University of 
and trapped air from concrete, Illinois, reelected secretary-treasurer. T. 
producing a smooth, dense, hard C. Shedd, professor of structural engi- 
outer layer. Better appearance, neering at the University of Illinois, was 
greater durability, greater abra- appointed director to the Illinois Engi- 
sion resistance are some of neering Council for a three-year term. 
the results! Successfully used on 
dams, aqueducts, bridge piers, THe METROPOLITAN BuILpers Assoct- 
docks, stadia, etc. ation, New York City chapter of the 
Associated General Contractors, reelected 


WRITE FOR FACTS! William Joshua Barney, of New York, as 


, president of their group for his third 
The word Celoter is a brand name iden- z cs ; 
tifying a group of products marketed by consecutive term at a meeting held in 
oe New York last month. 















Enlarged facilities enable us to 
keep abreast of wartime demands 
—and nearly our normal volume 
as well! (With our usual fine ser- 
vice and our usual high standard 
of workmanship—of course.) Ask 
us about your galvanizing job. 











Prompt shipment via any railroad. 
Local delivery by our own trucks. 


GALVANIZED PRODUCTS FURNISHED 


“SUPPLIERS TO THE U. S. GOVERNMENT 







FOR OVER 40 YEARS” 











THE CELOTEX CORPORATION 
CHICAGO Rosert-B. Rice, head of the depart- 
ment of experimental engineering at 


2500 E. Cumberiand St. 
Philadelphia, Pa. 
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140 Feet to Bedrock... 


AND BOULDERS 
STOP ’EM:! 


The contractor called it “the most 
difficult foundation in almost 30 
years’ experience.” Bedrock was 
140 feet down with large boulders 
above it. Yet “Spiral Welded” pipe 
caissons were “drilled-in” success- 
fully — thanks to the contractor's 
ingenuity and the cooperation of 
ARMCO metallurgical engineers. 
You can confidently use Armco 


ARMCO 
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Supports for a 16-story navy warehouse were driven 
through 140 feet of silt, peat sand, gravel and boulders. 
Special steel drive shoes were used to give AnMco Spiral 
Welded caissons a powerfully reinforced cutting edge. 


Spiral Welded drive shells, pipe pil- 
ing and caissons on your toughest 
foundation jobs. “Spiral Welded” 
is known for its strength, straight 
driving, water-tightness and a uni- 
formity of diameter that permits 
full salvage of cut-off pieces. These 
advantages save time and money. 

By using “Spiral Welded” you 


can order any specified length (not 


random) that can be handled and 
shipped. Diameters range to 36 
inches and wall thicknesses from 
3/16 to 1/2-inch. When required, 
end plates, cone points or cutting 
shoes can be mill attached. Quota- 
tions and shipping promises on re- 
quest. The American Rolling Mill 
Company, Pipe Sales Division, 
601 Curtis St., Middletown, Ohio. 


Spiral Welded Pipe For Piles 
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“WE HAVE USED THIS 
BUCKET FOR 2'2 
YEARS AND RECOM- 
MEND IT TO ANYONE 
WHO DEMANDS STEADY 
AND MAXIMUM PRO- 
DUCTION" 


THE CITY EXCAVATING CO. 














































“We have long since real- 
ized,” writes A. J. Carlozzi, 
president of The City Exca- 
vating Co., Cleveland, Ohio, 


“that your ¥2 yard Multiple 
Rope Bucket gives us far 
better service than any 
other make pre- 
viously used, and 

we have used sev- 

eral other makes of 
buckets.” 


Williams Buckets 
are truly “built to 
last and move dirt 
fast.” Each type we 
build has numerous 
features which have 
been developed by 
over 35 years of 
bucket engineering 
for contractors, 
dredging companies 
and steel mills. Al- 
ways a leader in welded design, 
Wiliams Buckets now feature placement may be _ required. 
welded construction at vital Make your next bucket a 
points, using rivets only at cer- Williams! 


‘al OM, 
























Send for individual bulletins 
giving full information on each 
type of Williams Bucket. 







tain sections where ultimate re- 














THE WELLMAN 
ENGINEERING CO. 


7000 Central Ave., Cleveland, 0. 





ROLLED STEEL CONSTRUCTION 
MTT Tea aril 


WILLIAMS Zuckeis 


built by WELLMAN 























































EPPINGER AND RUSSELL Co. 


i 
Wood Preservers Since 1878 
Treatment with 


CREOSOTE e C.2Z.C. 


Pressure Process 


80 EIGHTH AVE., NEW YORK, N. Y. 


at | POLES, CROSS ARMS, PILING, TIES | 
POSTS, BRIDGE AND DOCK TIMBERS 
DIESEL ELECTRIC: GASOLINE ® STEAM 


MOTT TURD | |S tenn Citic 


Long Island City, N. Y. 
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North Carolina State College, Ra 
N. C., has been appointed secret 
the North Carolina Society of Engi 
The post of secretary had been left , 
at the society’s annual meeting Jan. 6. 
the appointment being left in the hand 
of the newly elected president, Cha: 
B. Brown, of Charlotte. 


Tue Nortu Dakota Hicuway (ov. 
tractors Association elected George 
Haggart, of Fargo, N. D. as president fo; 
the coming year. Other officers elected 
include: J. A. Jardine, of Fargo, vice 
president; Jessie Blewett, Jamestown, 
secretary. 


THe Kentucky Society oF Prores. 
SIONAL ENGINEERS has elected James B. 
Wilson, of Louisville, to the presidency 
of the group. At a meeting held last 
month in Lexington, M. J. McGruder, of 
Lexington, was elected first vice presi- 
dent; E. A. Marye, of Louisville, second 
vice president, and Prof. C. S. Crouse, 
of Lexington, was reelected secretary. 
treasurer. 


A. M. BrRENNEKE, member of the de. 
fense division staff of the Denison Dis- 
trict, U. S. Engineers, is the new head of 
the Denison Post, American Society of 
Military Engineers. Other officers elected 
at a recent meeting are Darwin Harbin 
and Lieut. George Burch, vice president; 
Aymar Cater, secretary; H. F. Michael, 
treasurer. 


More THAN 300 members of the Cana- 
dian Construction Association attended 
the group’s annual meeting at the Seig- 
neury Club, Montebello, Que. last month. 
to elect John B. Sirling, of E. G. M. Cape 
& Co., Ltd., general contractors of Mon- 
treal, as president. 


Joun J. Lucas, civil engineer in the 
city utilities department, has been elected 
president of the Cleveland Society of Pro- 
fessional Engineers at a recent meeting. 
Clayton T. Elder, of the Cleveland Elec- 
tric Illuminating Co., was elected vice- 
president; Frank J. Schwemler of the 
county engineers’ office, elected secretary, 
and Fred Gaub, also of the county engi- 
neers’ office, elected treasurer. 


New Orricers of the Idaho Society of 
Engineers, elected at a convention at 
Boise, Idaho last month, include Raymond 
J. Briggs, of Boise, president; L. E. 
Stalker, of Idaho Falls, vice-president: 
W. P. Eaton and Sidney Harris, both 


| of Boise, secretary and treasurer, re- 


spectively. 


Cart Erickson, Erickson Paving Co., 
Seattle, Wash., will head the Mountain- 
Pacific Chapter of the Associated General 
Contractors for the coming year. Other 
officers elected at an annual meeting at 
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EASY BRACKET SPOTTING WITH 
KC » 


4 


KOEHRING Boom Control is Accurate 


Quick and easy clamshell or dragline bucket spotting saves seconds with 
every load. Accurate boom control ...Koehring control ...is reason why 
Koehring cranes have advantage of high speed loading or unloading ... in 
batching plants...car unloading... handling concrete buckets...in industrial 
plants. Easy steering permits quick travel direct to operating location. No time 
lost “jockeying” for position. Boom operation and hoisting while swinging 
or traveling is another important second-saver. The many time-saving ad- 
vantages of Koehring means speed on the job...more production per hour. 


KOEHRING COMPANY ee EET 


HEAVY-DUTY CONSTRUCTION EQUIPMENT 
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MORRIS MACHINE 
































It's all because our centrifugal pumps are mighty 
good. Uncle Sam heard about it... you know 
how those things get around ... and said to us, 
“Boys, I need you for the duration.” So here we 
are ...most of the time facing Uncle Sam... 
our back to you temporarily. 


But if our pumps weren't good, Uncle Sam 
wouldn't use them, and you wouldn't want them, 
either. So in asking your indulgence for being 
unable to serve you as fully and as promptly as 
we would like, we also ask you to remember that 
when the war is over, we'll be all the better pre- 
pared to build pumps for you of the same excel- 
lence that made Uncle Sam call on us. 


Meanwhile, our engineering department is at 
your service for advice on making your present 
pumps give better service, and for recommenda- 
tions on future centrifugal pump requirements. 







WORKS NEW YORK 


CENTRIFUGAL PUMPS 
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Seattle include: Elmer While, \{cp,, 
Bros., Seattle, vice-president; | 
Fiorito, of the Northwest Const: 
Co., Seattle, treasurer; W. D. Show 
tary-treasurer. 


Paul 


secre 


ct Rag ge ay ag Og et 


C. Dana Warp, Indianapolis, has ee, 


~+ | elected president of the Indiana Highway 


Materials and Equipment Association, a; 
an annual meeting at Lafayette. Othe; 
officers included Fred G. Johnson, vice 
president; Arthur G. Wilson, treasurer. 
both of Indianapolis, and Walter } 
O'Neill, Crawfordsville, secretary. 


Five PirrspurGH ENGINEERS recently 
were awarded life memberships in the 
American Society of Civil Engineers. The 
recipients were Clifford George Dunnells, 
Edward Godfrey, Elmer Kirkpatrick 
Hiles and Newton Fisher Hopkins, all o{ 
Pittsburgh, and Shirley Clark Hulse, oj 
Bedford, Pa. 


Cot. STaNLeY L. Scort, chief of the 


Southwest division of U. S. Engineers, 


will head the Dallas post of the American 
Military Engineers Society, following his 
election to the presidency at a meeting 
in Dallas last month. 


W. G. MILLER, city engineer of S: 
Thomas, Ont., has been installed as pres 
ident of the Association of Professional 
Engineers of Ontario, after his election 
at an annual business and general meet- 
ing held in Toronto last month. 


Tue LouIsvILLE ENGINEERS AND ARCHI- 
TEcTS CLuB, at its annual meeting Jan. 
21, named P. E. Payne, chief engineer of 
the Louisville Water Co., as president; J. 
L. Thompson, engineer for the Kentucky 
Actuarial Bureau, as vice-president; and 
George W. Hubley, consulting engineer, 
as secretary. 


More than 950 county, state and city 
road engineers and supervisors, attended 
the annual Indiana County Road Super- 
visors’ Association meeting held at Lafa- 
yette last month. Officers elected for the 
coming year included Vaughn Crowe, of 
Bedford, president; Lemuel Carey, of 
Noblesville, first vice-president; Ronald 
Wirt, of Madison, second vice-president; 
and Ernest H. Coffin, of Richmond, secre- 
tary-treasurer. 


At Tue ANNuAL MEETING of the Pro- 
vince of Ontario Association of Profes- 
sional Engineers, held last month at 
Toronto, W. C. Miller, of St. Thomas, 
Ont., was named president, and Lt. 
Comdr. C. P. Edwards, of Ottawa, was 
named a member of the Council. 


Mexican GeovocicaL Society officers 
who were elected at a recent meeting in 
Mexico City include: Permanent honor- 
ary president Ezequiel Ordonez; execu- 
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GUARDIANS 
oF A VICTORIOUS 


AMERICAN INDUSTRY 
..cach a triumyah of 


exact specifications 


America's Victory will be won in her 
industrial plants — great and small — as 
well as in battle. Every plant, every 
worker must render maximum service. 
This requires the best in equipment and 
facilities, not only the tools men use 
but the floors they work on. 


Hastings Asphalt Block Floors, made 
to exact specifications, fit right into 
today’s picture of all-out high speed 
production. They are tough; they have 
‘‘built-in’’ foot-comfort; their prefabri- 
cated block units are quick to install 
and easy to maintain without slowing 
up operations ... they are ready for 


eee Sen the job to be done 


Signal Corp 


THE HASTINGS PAVEMENT CO. 


kkRuek tk 25 Broad Street, New York City 


AS IN 
1917 
again serving 
AMERICAN 
DEFENSE 
INDUSTRY 


oy 


ASPHALT BLOCK 
FLOORS AND PAVEMENTS 


Since 1885 
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For better building 
Read 


BUILDING 
CONSTRUCTION 


Second Edition 


By WHITNEY C. HUNTINGTON 
Professor of Civil Engineering and Head of 
the Department, University of Iilinois 


serese epiries 





A complete modern treatment of 
types of construction used for the 
various parts of buildings, and the 
materials used in building con- 
struction. employed in 
building construction are defined, 
and full explanations are given. 


Terms 


Note the up-to-date 
information on: 


The effect of soil mechanics on founda 
tions; new types of foundations; the 
use of welding and flame cutting, espe 
cially in connection with steel rigid 
frames; modern connectors for timber 
trusses and rigid frames; the construc 
tion of long-span rigid frames of rein 
forced congete; the newer materials, 
such as glass blocks, asphalt flooring 
tile, plywood and fiber boards, structural 
clay facing tile, structural piles, 
termite shields, ete.; also introductory 
material on the insulation of buildings to 
reduce heat losses, and on acoustics. 


6by9 $6.00 


steel 


674 pages 


ON APPROVAL COUPON 


JOHN WILEY & SONS, INC. 

440 Fourth Avenue, New York, N. Y. 
Kindly send me, on ten days’ approval, Hunt- 

ington’s BUILDING CONSTRUCTION. At the 

end of that time, if I decide to keep the book I 


will remit $6.00 plus postage; otherwise, I will 
return it postpaid. 


Name 


Address 


City and State 


IIE BBs ono 05suncctnsnscdyveah ENR-2-12-42 






president, Luis Blasquez; Jose Rodriquez 
Cabo, secretary; assistant 
Manuel Alvarez, Jr., 
Contreras, treasurer. 


and Francisco 


Wexpon W1uIs, of Marion, N. C., was 
elected president of the North Carolina 
Society of Surveyors at the organization’s 
annual meeting held at Raleigh, N. C. 
last month. J. W. Blanchard, of Rose 
Hill, was elected vice-president, and C. 
L. Mann, of Raleigh, was renamed secre- 
tary-treasurer. 


Orricers inducted at the annual meet- 
ing of the Louisiana Engineering Society. 
held at New Orleans, La. last month, in- 
cluded C. Glenn Cappel, of New Orleans. 

| president; Karl P. Kammer, of New 
| Orleans, first vice-president; Frederick 
_F. Pillet, of Baton Rouge, second vice- 
| president, and John K. Mayer, secretary- 
| treasurer. 

* NAMED as new officers for the Associ- 
ated Contractors of North Dakota are J. 
H. Mackley, of Minot, president; William 
Gillanders, of Grand Forks, first vice- 
president; Arthur Johnson, of Fargo, 
second vice-president; A. J. Weinberger, 
ot Bismarck, reelected treasurer, and H. 


M. Montgomery, of Minot, reelected 
secretary. 


L. D. Howarp, of Pierre, safety engi- 
neer of the South Dakota State Highway 
Commission, has been elected president 
of the South Dakota Society of Engineers 
and Architects. He succeeds Ralph Reed, 
of Watertown, who was named vice-presi- 
|dent for the current year. J. C. Robin- 
|son, of Pierre, was renamed secretary- | 
| treasurer, 


| 


At a Meetine of the Wisconsin County | 
Highway Commissioners’ Association held 
at Milwaukee, George Batty, of Portage. 
was elected president. Other officers elec- | 
ted included R. B. Bierl, of Sturgeon Bay. 
vice-president, and Ray Jensen, of Chil- 
ton, secretary-treasurer. 





| 
| 
| 

Pror. Greorce E. Barns, head of the 
civil engineering department of the Case 
School of Applied Science, was elected 
president of the Cleveland Seciion of the 


American Society of Civil Engineers at a 
recent meeting. 


J. F. Hotiey, of Birmingham, was 
elected president of the Alabama branch, 
Associated General Contractors of Amer- 
ica, at an annual meeting held last month 
in Birmingham, Ala. 


THe AssociaATteD GENERAL CONTRAC- 
ToRS OF M:nnesota held their annual 
convention at Minneapolis, Minn. last 
month, electing O. M. Swanson, of St. | 
| Paul, as president; W. M. Cederstrand. | 
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tive president, Manuel Santillan; vice | 


secretary | 
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Swre, we STERLINGS 
CAN “TAKE IT” 
WE ARE BUILT THAT WAY! 


Whether they are called to work normal hours 
on routine construction jobs or 24-hour days, 
7 days a week on mammoth miracle Projects 
for the war emergency, STERLING WHEEL. 
BARROWS are engineered and built to “take 
it’ . .. they are the dependable, service. 
proven “veterans” of material-transport, as. 
suring STERLING performance always, eco. 
‘nomically the SIMPLEST, RELIABLE, 
LOW-COST METHOD OF MATERIAL TRANS. 
PORT. 


STERLING WHEELBARROW CO., MILWAUKEE, Wis, 


Ue eee ees 


WHEELBARROWS 


‘“‘Hypochiorites Soon to 


Disappear from Market” 
—SAYS RUMOR! 
but don't let them fool you, 


and don't take our word that hypo is avail- 
able. Get the TRUTH from manufacturers of 
both Calcium and Sodium hypochlorites or 
from Priorities Chemicals Division, Remember 
—there are three forms of Chlorine available 
for water and sewage treatment; 


not only 
or 


1) Chlorine gas F 
2) Dry Calcium Hypochlorite 

Powder (HTH or Perchloron) 
but also (3) Hypochlorite liquids (So- 
dium or Calcium) 


All three are covered by Preference Rating 
Order M-1!9, and all carry a priority of A-2 
when used for public health protection. There 
are no more stringent restrictions on hypo- 
chlorite liquid than there are on gas. 


Ask Mathieson Alkali Co. for up-to-date in- 
formation on HTH. Ask Pennsylvania Salt 
Co. for information on Perchloron. Ask any 
of the hundreds of manufacturers of Sodium 
Hypochlorite in the form of soda bleach or 
bleach water such as Klenzade, Chlorox, Wil- 
chlor, Merchlor, etc., all over the country, 
for information on their product. . . . There's 
a hypo producer within ree distance of 
every state in the U.S.A. Then if you still 
worry about shortage, ask the Priorities 
Chemicals Division 


%Proportioneers, Inc.% will help you 
locate sources for your needs of hypo. 
Regardless of rumor, no water or sewage 
treatment plant, public or institutional 


swimming pool need be without protec- 
tion. 


Qo PROPORTIONEERS, INC. Yo 


"Chemical Feeder Headquarters" 
92 Codding St. Providence, R. 1. 
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Keplace won CABLE 


ON YOUR SCRAPER EQUIPMENT 
WITH “FLEX-SET’ PREFORMED 


_ YELLOW STRAND 


A peg and its hole, a scraper and its cable .. . for each there is one 

best fit. And because pay loads move faster, more smoothly and at lower cost 
with “Flex-Set’’ Preformed Yellow Strand on the job, it’s the “must have” choice 
of contractors and operators in ever-growing numbers. 

When you replace worn wire rope with a new reel of free-running Yellow 
Strand, you get the specific size, length and construction engineered for your 
machines. You get the correct field-tested safety factor: proper balance be- 
tween line pull and rope strength, to forestall costly shut-downs for machine 
repairs. Preforming supplies the limberness that makes handling easy .. . cur- 
tails kinking . . . prolongs rope life mightily by resisting metal fatigue. 

On cable controlled equipment the cable itself is no place to experiment. 
Protect your investment by making sure that the rope you install has a yellow 
strand. Broderick & Bascom build it for you, combining the quality of finest 
drawn-to-order steel wire with the performance that comes from 65 years of 
concentration on wire rope applications. Our distributor in your locality stocks 
and gives quick service on your special scraper cable. Start with’ Yellow Strand 
... Stay with Yellow Strand ... for savings you can see and measure. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 


Branches: New York, Chicago, Houston, Portland, Seattle. Factories: St. Louis, Seattle, Peoria 






Distributors in All Industrial Centers 


ent 


accent 
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HANDLE MORE YARDS PER $ 


- 
For over 30 years SAUERMAN 
Cableway Excavators, Power 
Drag Scrapers and Tower Ma- 
chines have dug, moved, and 
placed earth, gravel, clay, 
blasted ore, sand, rock and 
coal on thousands of different 
jobs all over the world. 






This 2 cu. yd. Sauverman Slackline Cableway 

digs down to the bottom of a deep gravel 

deposit and hauls the material to the top 

of screening plant at rate of 90 cu. yd. 
per hour. 


Increase your profits by taking 
advantage of the many econ- 
omies available with SAUER- 
MAN Machines such as: wide 
versatility and speed, one-man 
operation, extremely low 
power and maintenance costs, 
and reliable, steady service. 


These machines are built in a 
wide range of sizes with ca- 
pacities up to 1,000 tons per 
hour and operating spans up 
to 1500 ft. 









fe “ss a” a. 
1a et : 

Ds ste an a . a 
baie AOR fo te 


Small Sauerman Drag Scraper stockpiles 
crushed silica rock on ground alongside 
washery and reclaims this stored material 
when and as required to drying plant. 





“BERG 


HI-WAY SURFACERS 


| Having trouble with 
loose bolted fastenings? 


MODEL H-8 
Without Clutch 
MODEL H-10 

With Clutch 


ry Elastic Stop Nuts... 

they are not only self-lock- 
ing, they hold fast with a re- 
silient grip that cannot be 
loosened by vibration, shock, 
or prolonged hard service. 
Samples for testing will be 
furnished without charge. 


The above mode's are one-man, gas- 
oline driven machines, for surfacing 
concrete roads, streets, floors, and other 
concrete paving. 


The Power Take-Off is an EXCLU- 
SIVE FEATURE, permiiting attachment 
of “Berg” Flexible Shaft Equipment, for 
surfacing walls, bridges. culverts, etc. 


ATALOG contains a graphic ex- 
planation of the Elastic Stop 
principle, presents test and applica- 
tion data, and lists the complete 
line of nuts. @ Write for a copy. 


Pioneers in Concrete Surfacing Ma- | 
chinery. 


The CONCRETE SURFACING 
MACHINERY COMPANY 


4667 Sering Grove Ave., Cincinnati, Ohio 





ELASTIC STOP NUT CORPORATION 
2331 VAUXHALL ROAD + UNION, NEW JERSEY 


a SELF-LOCKING 
Chastiofiop ts 
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ot Minneapolis, vice-president; | 
Winston, of Minneapolis, secret 
urer. Robert J. Hendershott » 
managing director of the associa: 


treas. 


Made 


L. A. ELsener, district manag: 
Chicago Bridge & Iron Co., was elected 
president of the Engineers’ Clu} of we 
Francisco at the annual club meeting |g. 
month. Other new officers are J. Marshal] 
Evans, of the Standard Oil Co. of Cajj. 


Of the 


fornia, vice-president; Russell P. Hag. 
ings, retired civil engineer of San Fray. 
cisco, as secretary; and J. W. Mahoney. 















of the General Electric Co., as treasurer. 


| Oxe Sinestap, chief engineer for the 
New York City Tunnel Authority, has 
been elected president of the Engineer: 
Club of New York at the organization's 
64th annual meeting last month. Other 
officers elected were Guy W. Vaughan, 
president of the Curtiss-Wright Airplane 
Co., vice-president; T. F. Barton, Nev 
York district manager for the Genera] 
Electric Co., vice-president; H. H. Shel. 
don, of New York, secretary; E. B. Stock. 
mann, of the Consolidated Edison Co. of 
New York, treasurer. 





T. F. Hickerson, of Chapel Hill, N. C., 

was elected president of the North Caro- 
lina section of the American Society of 
| Civil Engineers, at an annual meeting at 
| Durham, N. C. last month. J. N. Strib- 
ling, of Charlotte, was elected vice-presi- 
| dent. and George H. Maurice of Eagle 
Springs, was renamed secretary and 
treasurer. 


ELecrep at the 57th annual meeting of 
|the Illinois Society of Engineers, held at 
East St. Louis, Ill. last month were Alex 
Van Praag. of Decatur, IIl., president; 
W. W. Wallace, of the Portland Cement 
Association, Chicago, vice-president, and 
Prof. H. E. Babbitt of the University of 
Illinois, secretary-treasurer. 





New Orricers of the Memphis Engi- 
neers Club, elected at a recent meeting 
at Memphis, Tenn., are Garner W. Miller, 
of the U. S. Engineer office, West 
Memphis Depot, president; L. D. Lana- 
han, vice-president, and John J. Ryan 
secretary-treasurer. 


H. R. F. Hetvanp, of San Antonio, 
Tex., was elected president of the Texas 
Society of Professional Engineers at the 
organization’s sixth annual convention 
| held at Beaumont, Tex. last month. 


AN experimental course of lectures in- 
augurated as an educational experiment 
during the fall on “Humanizing Engineer- 
ing” by the New York School for Social 
Research, at 66 W. 12th St., New York, 
N. Y., is being continued with a second 
series of 15 lectures, which began Feb. 4 


| 


| and will run through to May 13. 
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BUILT for 


the Non-Stop Jobs 


5 


LD Osha 


g Bs yaby 


Time means more than money today. Time 

means victory. That's why every hour is a 

working hour on the nation’s construction 

front. And that’s why—on almost every im- 

portant defense project in the country—so 

many Cummins Dependable Diesels are on 
the job, day and night, seven days a week. .. . Because the 
“job-test evidence” has proved to leading contractors 
everywhere that there’s no end to the Cummins Diesel’s 
endurance . . . no limit to its ability to deliver full-rated 
power on a round-the-clock schedule in every heavy-duty 
service. 

Assure uninterrupted operation on your job during the 
emergency by providing adequate maintenance and serv- 
ice for your Cummins Diesels. Take advantage of the com- 
plete parts and service facilities offered by authorized 
Cummins Dealers in all parts of the country. Cummins 
Engine Company, Columbus, Indiana. 

Above: Model HBIS-600 (supercharged) Cum- . 
mins Dependable Diesel. 200 hp. at 1800 ILLUSTRATED AT TOP: A supercharged Cummins Dependable Diesel powers 


this Cletrac FDLC tractor with 23-yard Wooldridge Scraper working on a new 


A ; Paw as 
0h ieneieddapabestenc ies ewe”: sega ~ road cut-off from Portland to Tillimook, Oregon. 


and space for extra power .. . supercharging 
gives you the additional horsepower needed Lert, aBove: The S. T. Brotemarkle Construction Co., is working five Cum- 
TCE Tut ucutit urs and with very few mins Diesel-powered trucks on a 2.4 mile highway construction job near Johns- 


iat tals Me A ee eee toun, Pa. Two of the trucks are 13-yard Sterlings (illustrated) and the others 
are 9-yard Macks. 


ENGINEERING NEWS-RECORD © February 12, 1942 163 











SAFE 


QO 
inter 
doesn't interfere 


with SAFETOP 


i —— 


IRE Departments have found that 
F Kennedy SAFETOP Fire Hydrants 
are as easy to operate, as quickly re- 
sponsive, and as dependable in Winter 
as in Summer. The SAFETOP operating 
mechanism is simple, positive in action, 
and frostproof; the double automatic 
drain valves quickly empty the stand- 
pipe after service, and the nozzles and 
chains are arranged to drop immediate- 
ly out of the way of the hose. 


Water Departments, too, find that Win- 
ter maintenance of Kennedy SAFETOPS 
is easy and economical. If broken by a 
colliding vehicle, the Safety Breakable 
Section permits speedy repair, without 
excavation or shutting off the water sup- 
ply and at a cost of only $6.00 for re- 
placement parts. There are no bulky 
flanges on the ground line which might 
be broken by frost upheaval, and there 
will be no cause for complaint about 
congealed operating mechanisms, leaky 
valves, or other difficulties. 


These are some of the reasons for the 
increasingly rapid adoption of Kennedy 
SAFETOPS for replacements and exten- 
sions all over the country. Write for 
bulletins which fully describe the special 
advantages of this unique design. 


THE KENNEDY VALVE MFG. CO. 


Elmira, N. Y. 


KENNEDY 
TOP FIRE HYDRANT 
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| Julian Kheel, formerly a designe; { 
| the Bureau of Ships, Navy Department. 
| Washington, D. C., has been commis. 
| sioned an ensign in the Civil Engineer 
| Corps, U. S. Navy, and is now stationed 
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———— 


MEN AND JOBS 


TT, 


H. M. Cresap, a project engineer (0; th, 


| Wyoming State Highway Departmen; 


since 1936, resigned recently to take 4 
post as plant foreman with the Reining. 
ton Arms Co., Inc., at Salt Lake (jp, 


Utah. 


or 


at the supply depot, at Mechanies}urg, 


Pa. 


Carl C. Lanford, city superintendent of 
public works at Newton, N. C., has re. 
signed to accept a similar post at Greer, 
Ei 


Peter C. Killeen has been appointed 
general manager of a defense project at 
the U. S. Marine Corps Base at Jack. 
sonville, N. C., by the Federal Works 
Agency. Mr. Killeen recently completed 
supervising construction of a housing 
project at Indian Head, Md. 


G. H. Ehringer, resident engineer for the 
North Carolina State Highway and Pub- 
lic Works Commission, at Salisbury, 
N. C., resigned recently to accept a post 
with the U. S. Engineer Corps. 


Col. DeWitt C. Jones, Norcross, Ga.. 
formerly assistant to the president of the 
Mississippi River Commission at Vicks- 
burg, Miss., has been designated by the 
War Department as district engineer at 
New Orleans, La. 


C. B. Pendergraft, formerly office engi- 
neer in the Chief of Engineers Office of 
the Arkansas State Highway Department, 
has become an associate engineer in the 
Panama Canal Service. 


R. A. Burch, of Fremont, N. C., resident 
engineer for the North C rolina State 
Highway and Public Works Commis- 
sion, has resigned to accept a post at 
Wilmington, N. C., with the U. S. Army 
Engineers. 


C. C. Davis, resident engineer for the 
U. S. Army Engineers at Gowen Field, 
Boise, Idaho, has returned to Portland, 
Ore. for duty with the district engineer’s 
office there. He has been replaced at 
Boise by his assistant, M. J. Vennewitz. 


R. H. Baldock, Oregon state highway 
engineer announces several changes in 
his department involving _ personnel. 
Henry Hackett, formerly personnel di- 
rector, has been appointed engineer in 
charge of rights-of-way for the con- 
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THE JOB—all day, all night! 


Depend on KOHLER Electric 
Plants for unfailing light and power 


—where and 


e These are times of all-out 
action! Tothis end, Kohler Plants 
are constantly busy — getting big 
things done better, saving pre- 
cious work hours, beating previ- 
ous job records. 

Kohler Electric Plants are com- 
Quickly 
installed on dredges, excavators, 
drag lines, pavers and other port- 


pact, rugged, efficient. 


able equipment ...easily movable 
on small trucks . . . essential for 
flood-lighting night work in 
bridge and road building, plant 
construction, oil-well drilling and 
all types of war production, Also, 
they supply ample power for 
operating motors, pumps, com- 
pressors and small tools. 


when needed 


These are tested products — 
approved and improved over 
years of hard service under all 
conditions. They stand guard for 
emergency service, when regular 
current fails, in war plants, police 
departments, public utilities, hos- 
pitals and other vital centers. 
Thousands are in Government 
use—in virtually all branches of 


the service, on land and sea. 


There are many models, types, 
sizes ... 800 watts to 10 K.W.... 
A.C. or D.C. — hand cranked, re- 
mote control or fully automatic 
. . - $235 up. Write for special 
information for contractors and 
engineers. Kohler Co., Dept. 
ENR-2F, Kohler, Wisconsin. 





KOHLER of KOHLER 


ELECTRIC PLANTS 


PLANNED PLUMBING AND HEATING 
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MODEL 
800M25 



































800 watts, 115-vol# A.C., hand cranked, 
with skid-type base and attached fuel 
tank for portable service. Also avail- 
able fully automatic, 


MODEL D 


1500 watts, 110-vol# D.C., fully auto- 
matic. Available hand cranked, with 
metal housing and skid-type base. Also 
in A.C. and 2000 watts D.C. 












5Al 


5 K.W., 120-vol# D.C., hand cranked, 
with metal housing aud skid-type base. 
Also 10 K.W., 5 K.V.A., and 10 K.V.A., 
0 cycle, A.C., fully automatic or re- 
mote control. 


SE ME 


Equipped as a 
CONCRETE 


Wipe Outi ° 
© OVERTIME We Mal 


Over 


“LOST MOTION 200 
»* EXCESS MATERIAL 


gine Air and 
Electrically 
Operated 
Portable 
Power Tools 
and 
Attachments 


@ Use it for Concrete Vibrating, Concrete Surfacing, 
Form Sanding, Sawing with Circular or Chain Saw, 
Wire Brushing, Grinding, Drilling in Wood, Brick, Steel 
or Stone, Pumping and Sharpening Tools. 


Any contractor can save enough time, labor and material - this 3 H. P., Gasoline-Driven Power 
Unit to absorb its cost en the first few — it's by far the most useful ‘tool you could -. = 
can be operated in the most remote pare -_ be = anywhere on the job. . 

all day on i te 2 gallons of gasoline. “ is ‘eas n cold weather and requires little 
attention. Interchangeable tools for the 9 every- day "jobs Nieted. ‘above can 

be changed as quickly and easily as bits in a brace. 


With a searity of time, labor and ee facing you in 1942 get the 
facts on this 9-job Power Unit TODAY. Plan now to motorize these manual 
ane seoncnains tasks and avoid caplet motion and wasted material. 

REE Demonstration is yours for the asking—Write AT ONCE for our 
eae Catalog and Prices. 


MALL TOOL COMPANY 


7730 SOUTH CHICAGO AVE. CHICAGO, ILL. 
O@ices ead Distributors in Principal Cities 


SMITH i; helping to 
“KEEP "EM FLYING” 


Smith Water Works Equip- 
ment is being installed in Air- 
ports, Ordnance Plants, Muni- 
tions Plants—on the job in 
this War just as it was in the 


Please excuse 
delays— 
Highest preference 


ratings must be last. There’s no time for 
served first trouble with Water Works 
Equipment now—or at any 
time—so Smith is still furnish- 
ing dependable Valves, Hy- 

drants and other items 
You may not be able to get 
SMITH Equipment as quickly 
as in the past—but we are 
making every effort to take 
care of our customers and 
you CAN get our Catalog and 
study and plan for the future. 

Write us today. 


THE A. P. SMITH MFG. CO. 


EAST ORANGE, N. J. 
7 So. Dearborn St., Chicago, II. 
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Gasoline En- 


901 Wm. Oliver Bidg., Atlanta, . 
4 na St., El Paso, Texas 59 Oak Vale Ave., Berkeley, Calif. 
315 N. Crescent St., Flandreau, S. D. 5244%q First Ave. . Seattie, Wash 


struction division and personnel 4); 
for that division; Paul van Sco, 
transferred to eastern Oregon as d ision 
engineer and Ray Weber succeed: Van 
Scoy as assistant construction eng neer 


ector 
Was 


Herbert O. Lord, formerly chie{ engi- 
neer of the Madison, Wis. Metropolitan 
Sewerage District, is on active duty as g 
lieutenant-commander in the Civil Engi. 
neer Corps of the U. S. Naval Reserye 
at Twelfth Naval District headquarters, 
San Francisco. 


A. J. Hawkins, former city engineer of 
Birmingham, Ala. and a director of the 
Alabama State Planning Commission. 
has been appointed assistant to Richard 
H. Lyle, regional director of defense. 
health and welfare services. Mr. Haw. 
kins’ territory will be six southern states, 


John D. Morris, division engineer of the 
Philadelphia terminal Division of the 
Pennsylvania Railroad, has been pro. 
moted to the post of superintendent of 
the Wilkes-Barre Division, making his 
new headquarters at Scranton, Pa. 


Maj. Francis H. Oxx, executive assistant 
to Lt. Col. A. M. Nielson, district engi- 
neer of the U. S. Engineers at Kansas 
City, Mo., has recently been advanced 
to the rank of Lieutenant Colonel. 


George Meyer, recently assistant to the 
engineer of road design of the Texas 
State Highway Department, has been 
ordered to active duty as a first lieu- 
tenant in the Army Engineering Reserve 
Corps. 


Hugo E. Bothe, designing engineer of 
the Kenosha, Wis. park department since 
1933, has been appointed chief of the 
building inspection department for the 
city of Kenosha, succeeding R. L. Peter- 
sen, who resigned to enter private work. 


John Sullivan, city engineer at Meade, 
Kansas, has resigned the post to accept 
a position as county engineer for Haskell 
County, Kan., with headquarters at 
Sublette. 


E. W. Dunn, district engineer for the 
Iowa State Highway Commission at 
Sioux City, has returned to his post after 
a year’s leave of absence during which 
he was project engineer on the con- 
struction of Fort Leonard Wood, Mis- 
souri. 


G. M. Ridenour, formerly associated 
with the department of water and sew- 
age research for the New Jersey Agri- 
cultural Experiment Station, and _ re- 
cently an associate professor in sanitary 
engineering at Pennsylvania State Col- 
lege, has become an associate resident 
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Steel is stacked and routed to 
the Oxweld flame-cutting machine 
j: oon as it comes into the plant. 
Ir is cleaned and the edges evened 
up. Using a sheet metal templet as 
a guide, the shapes to be cut are 
then marked off in chalk. This 


“layout” assures minimum scrap. 








3, The cutting starts. The blow- 
pipe is guided along the contours 
by templets which the tracing unit 
of the Oxweld machine follows. In 
this view, a stack of 25 sheets of 
18 gauge steel is cut. 














2. Clamps are applied to hold the 
stacked steel tightly together—which 
is the main factor in successful stack- 
cutting. The operator then grinds 
the edge of the stack where the oxy- 
acetylene blowpipe is to begin the 
cut, as this helps assure a clean, 
square, starting cut. 


4. The cut edge of the stack is 
smooth and even. A 14-in. waster 
plate on top helps assure clean, 
square-cut edges on all the sheets 
in the stack. Oxweld nozzles cut 
rapidly, with minimum kerf. 





z 








ow OXY-ACETYLENE STACK-CUTTING 
, Machining, and Assembly Time 


In the fabrication of parts for the concrete mix- 






ers which they manufacture, T. L. Smith Com- 


pany ( Milwaukee. Wisconsin ) uses oxy-acetylene 


stack-cutting extensively. This is done because 


stack-cutting produces parts of identical size and 


shape—which facilitates assembly and_ helps 


make a more uniform product—and also because 


flame-shaping speeds up production and lowers 


fabricating costs, as compared to the shearing 


method formerly used. Stack-cutting helps con- 


serve steel, too, because it reduces scrap losses. 


Another important advantage is a substantial 


saving in subsequent machining operations. 


5. In this view, a portable Oxweld 
machine is flame-cutting a stack 
of rings. Notice the quick-acting 
clamps which hold the stacked 
together, assuring 


steel tightly 


uniformly clean and square cuts. 








tinde Can Help You Use it! 


If you would like to know more about using oxy- 





6. The entire stack of flame-cut 
rings is then set up on a boring 
mill for “stack-machining” of the 
edges. It is here and in machining 
operations to follow that the extra 
savings really begin to show. 





acetylene stack-cutting in your business, get in 


touch with Linde. Linde can supply the gases, 


the apparatus. and on-the-job help in using these 


processes profitably. Write or phone the Linde 


office nearest you for complete information. 

































“stack- 
L. Smith engineers 
estimate that there are sufficient 
savings in the stack-machining op- 


8. Finally, the holes are 


7. Next, the stack of rings is 
drilled — again with substantial 





THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCC) 
30 E. 42nd St., New York, N. Y. 


In Canada: Doninion Oxygen Company, Limited, Toronto 









tapped.” T. 






savings in time and cost as com- 
pared to the drilling of single parts 





Offices in Principal Cities 





which was necessary when the erations alone to pay the entire 









parts were shaped by shearing. cost of the flame-shaping operation. 





LINDE OXYGEN PREST-O-LITE ACETYLENE UNION CARBIDE 
OXWELD, PUROX, PREST-O-WELD APPARATUS - OXWELD SUPPLIES 


The words “Linde,” ‘‘Prest-O-Lite,” “‘Union,”’ “Oxweld,”’ ‘Purox,” and ‘‘Prest-O-Weld” are trade-marks of Units of Union Carbide and Carbon Corporation. 



























lecturer in public health enginee;.), 
the School of Public Health at th. Upj. 
versity of Michigan. 





William H. Hall, assistant city en ineo, 
at Oklahoma City, Okla., has re-icneq 
to join the teaching staff of Oklihom, 
A. & M. College at Stillwater, Ok|,. 





Herbert Fritz, maintenance engines: fo; 
the public schools at Burlington, |swa. 
recently resigned and now holds the po. 
sition of associate engineer to the Con. 
struction Quartermastér of the seventh 
zone, with headquarters at Omaha, Nebr. 















Walter Anderson, formerly WPA super. 
intendent for Richland County, Montana, 
has joined the Tennessee Valley Au. 
thority as an inspector of construction 
work on the Notfely Dam near Murphy, 
N.C. 


James N. Martin, for 45 years an engi- 
neer on the staff in the Pittsburgh 
office vf the U. S. Engineers, has become 
head administrative assistant to Col. D. 
Lee Hooper, district engineer. 



















O. H. LeBlanc, formerly general man- 
ager of the St. Mary Iron Works, Frank- 
lin, La., and John H. Long, former chief 
engineer with the same company, have 
resigned to open offices at Beaumont, 
Tex., under the name of LeBlanc & 
Long. The firm will practice structural 
engineering. 








Harold Rowley, of Everett, Wash., has 
become maintenance enginecr of the dis- 
trict engineer’s office of the Washington 
State Highway Department. He was 
formerly maintenance supervisor for the 
highway department at Everett. 

















T. C. Forrest, Jr., of the consulting en- 
gineering firm of Rollins & Forest, Dal- 
las, Tex., has been named resident engi- 
neer at Denison, Tex. in charge of a 
BSA SION, PENNA survey to be made there for the construc- 
tion of a 35,000-man army camp. He 
will be assisted by J. D. Mahoney, chief 
office engineer; V. H. Thomas, mechani- 
cal engineer; H. E. Sanders, electrical 
engineer; S. A. Fowler, engineer on 
roads and drainage, and L. D. Matter, 
water and sewer engineer. 











ROGERS BROTHERS CORPORATION 
135 ORCHARD ST., 






















We Look Into the Earth 


@ By using Diamond Core Drills we 
prospect Coal and Mineral Lands. 
We are fully 
equipped for test- 
ing foundations 
for bridges, dams. 
buildings, and all 
work of a similar 
character. 


PENNSYLVANIA DRILLING CO. 


Drilling Contractors 


PITTSBURGH - - - - PA. 







PILE HAMMERS | 
Linus Roth, of Hays, Kan., county engi- 
and neer for Ellis County, has resigned to 
become county engineer for Trego 
EXTRACTORS County, making his headquarters at 
Wakeeney. 
HOISTS —DERRICKS 
W. H. Poston, formerly of the Iowa 
Niall a ashes State Department of Public Health, has 
become assistant superintendent of the 
Write for descriptive catalogs waterworks at Ottumwa, Iowa. 


McKIERNAN-TERRY, CORP. 
13 Pork Row, New York 













































Martin L. Dowell, Jr., associate engineer 
of the Arkansas Ordnance Works, Jack- 
sonville, Ark., has been promoted to 


OOOH DDENONONSSSANRDASnOEOOOANOnENOODeENEOOeEOSROODO NON ONOUeCCOneHOOOrONDesceesosesoonteceseneen: 
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“ E HAVE been using RING-FREE 
W in all our equipment for over two 
years,” writes the Morocco & Warren Coal 
Company of Trafford, Pennsylvania, “‘and 
we find it has reduced our maintenance 
costs at least 20%.” 


Recently they checked a Model 906 coal 
stripping shovel and found it had run over 
10,000 hours with only periodic valve ad- 
justments on the 165 H. P. motor. 

“Before using RING-FREE we drained 
oil at 80 hours, but now we drain it at 125 
hours, an increase of better than 50%. 
To date it has not been necessary to add 
oil between changes.”’ 


Then Tony Morocco adds: 


“RING-FREE does everything claimed 
for it and we recommend it to anyone who 
is interested in better lubricatior.”’ 


RING-FREE is the only oil you need 
for gasoline engines or Diesels. Think how 
that simplifies your lubricating work! 

What RING-FREE has done for others 
it can do for you. Won’t you write us? 


MACMILLAN PETROLEUM CORP. 


50 West 50th St., New York e 624 So. Michigan 
Ave., Chicago « 530 West 6th St., Los Angeles 


Copyright 1942 by 
Macmillan Petroleum Corporation 
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WATER 


FOR A NWATION , 
AT WAR. 


To the East and to the West. we are look- 
ing straight into the cannons of war. From 
within we face the inevitable saboteur. It 
is time to become grim. cautious and de- 
termined in our war aims and actions. We 
must win this war and do a good job of 
it. We will fight with men. metals, fuel. 
power, food, water and materials of all 
kinds. 

Never before has water been a more 
vital necessity. Beyond its task of serving 
men, materials and machines, water now 
also must guard against fire . . . protect 
‘actories, equipment, supplies, homes... 
and lives. 


As in the strenuous days of defense 
preparation, Layne now is ready, fully 
equipped and speedily engaged in an 
even greater task ... that of providing 
water for a Nation at war. This activity 
includes service to the Military and Naval 
forces, essential industries and necessary 


repair work. 


Check your water supply and install 
necessary wells and pumps. See that all 
present wells and mechanical equipment 
are placed in good order and kept ready 
for any emergency. Repairs to existing 
equipment will conserve material needed 
for war purposes. 


LAYNE & BOWLER, INC. 
Memphis, Tenn. 



























Layne-Arkansas Company............ 
Layne-Atiantic nae 
Layne-Central Co-.......... 


Layne- Louisiana Company... 
ae -New — co 
ay 












------+-,ansas City, Mo. 

tern Co. of Minn... Minneapolis, Minn, 
Layne-Bowler pow Engtans Corp... Mass 
intermtional Water Supply, Ltd...London, Ont. 





area engineer with offices at the Pine 


Bluff, Ark. Arsenal. 


Thomas W. Bivins, sanitary engineer 
with the Pitt County health department 
at Greenville, N. C., has become sanitary 
engineer and inspector for the Guilford 
County health department at Greensboro, 
N. -C. 


Gen. Wilmot A. Danielson, until recently 
acting district engineer of the Panama 
District, U. S. Engineers, has assumed 
command of the general depot at Mem- 
phis, Tenn. 


Ralph O. Spofford, of Marblehead, 
Mass., has been appointed acting bridge 
engineer in the Massachusetts depart- 


ment of public works. He will succeed | 
George E. Harkness, retired. 


Walter C. Hogenson, of Rochester, 


Minn., has been appointed city engineer 
for Moorhead, Minn. 


J. S. Gena, of New Philadelphia, Ohio, 
assistant chief engineer for the Muskin- 
gun Watershed Conservancy District, 
| has been appointed engineer for the 
War Products Cooperative, a manufac- 
turers’ organization in nine counties in 


the New Philadelphia area. 


D. D. Whitson, plan examiner for the 
department of buildings of the City of 
Toronto, Canada, has taken a leave of 
absence to serve in Ottawa with the 
Works and Buildings Branch of the 
Naval Service in the Department of Na- 
tional Defense. 

Ed Clipston, former engineer at the 
Shenandoah, Iowa, city waterworks, has 
been named city water commissioner 
there. He replaces Melvin Totten, who 
signed after 16 years of service. 


William E. Hawkins, of Raleigh, N. C., 
has been appointed state construction 
engineer for the North Carolina State 
Highway and Public Works Commission. 


R. C. McLane, who has been field engi- 
neer with the utilities division, Brooks- 
field, Tex., military reservation for the 
past two years, has been transferred to 
the utilities division, Harlingan airbase, 
Harlingen, Tex., as associate engineer. 


Earl Johnson, office engineer in the city 
of Wauwatosa, Wis., engineering office, 
has accepted a post in the designing 
department of the War Department’s en 
gineering office in Chicago, III. 


E. F. Baker, Creston, Iowa, formerly 
county engineer for Union County, has 
gone to Monterrey, Mexico, to become 
construction engineer on the building of 
five airports for American Airlines. 
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for Concrete Placing 
STEEL ERECTING 


Industrial requirements 
DREDGING, MINING 


Marine Operations, 
CONSTRUCTION PROJECTS IN GENERAL 






























ESTABLISHED 1873 


LIDGERWOOD 


MANUFACTURING COMPANY 


General Office and Works Elizabeth, N. J. 


_ EVEN IN 
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use CATAPHOTE 


REFLECTOR BUTTONS 





Taking a safety tip from the nation’s 
highways... where Cataphote Reflector- 
ized Signs and roadway delineators are 
widely used . . . more and more indus- 
trial and construction men are finding 
these Reflectors the ideal answer to their 
safety problems today. Cataphotes offer 
proven reflecting performance and 
permanence for marking danger points 
in Defense Camps, Defense Plants... 
also for safer roads, streets, bridges and 
industrial plant traffic handling. Write 
for more facts. 


WESTERN CATAPHOTE CORP. « TOLEDO, OHIO 
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ANSWER: If you also include soldiers, marines, and 
the 17 workers required to equip every single armed 
man... the answer is: All the Manila rope this 
country can produce. 


REMEMBER PEARL HARBOR? 

That infamous attack which started War in the 
Pacific also interrupted normal trade movements of 
one of Uncle Sam’s vital materials: Manila fiber from 
the Philippines. 


The Government has wisely diverted all existing 
stocks of Manila fiber to production of rope for war, 
leaving civilian needs to be filled by rope made from 
other fibers. 


PLYMOUTH WARTIME ROPE has been made to 
fill civilian orders. Composed of the finest sisalana 
fibers available, it is approximately 80% as strong 
as our famous Plymouth Ship Brand Manila. 


WARTIME Rope, too, must be conserved to the best 
of our ability. There’s no rope to waste, of any kind. 


MAKE IT LAST LONGER. If every piece of rope 
used in 1942 were made to last 10% longer through 
proper care and handling, the country’s stockpile 
would be increased by 15,000,000 pounds. 


HERE’S ONE BIG WAY YOU CAN HELP OUR WAR 
EFFORT: Plant Engineers, Superintendents, Foremen, 
and all other “‘bosses” can instruct their men to take 
better care of all rope. A few simple rules, if carried 
out, are sufficient. 


FOR INSTANCE, rope should be stored in a dry, 
unheated place with free air circulation, to prevent 
dry rot. Rope loads should be estimated on the 
Plymouth Tensile Strength Table to prevent over- 
loading and breakage. This is very important now, 
since the Wartime brand has approximately 80% the 
tensile strength of Plymouth Manila. 


SO PLAY SAFE, BE THRIFTY, HELP UNCLE SAM 
WIN. For complete information on rope conservation, 
send the coupon in for a free book telling you how to 
make rope last longer. 


PLYMOUTH CORDAGE COMPANY 


PLYMOUTH 


arn re YOU CAN TRUST 


\ 
PLYMOUTH ey Cr COMPANY 


NAME 


North Plymouth, Massachusetts 


You may send me a copy of your new free book, 


“MAKING ROPE LAST LONGER.” 


BUSINESS 


ADDRESS 


North Plymouth, Massachusetts «Welland, Ontario 


February 


12, 1942 
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MACHINE CUTTING TIP * 


... A PRECISION TOOL 
GEARED TO THE DEMAND 
FOR HIGH PRODUCTION 


N hundreds of field tests, the Airco ‘'45"’ has 
demonstrated its capacity to greatly increase 
production by decreasing the time required to cut 
metal up to eight inches thick by 20% to 30%. 
The Airco ‘'45"’ High Speed Machine Cutting Tip 
has a nozzle with a divergent exit portion—a design 
that permits a narrow, high velocity stream of oxy- 
gen, practically free of exit turbulence. A stream of 
oxygen from the Airco ‘45"’ burns away a narrower 
cut, or kerf, of metal than the conventional tip. As a 
result of cutting away less metal, the tip cuts faster, 
precisely and more economically. 
Airco ‘'45"’ High Speed Machine Cutting Tips 
are at present available in sizes to cut metal thick- 
nesses up to 8 inches. To obtain full value they should 
be used on oxygen pressures of 85 psi or higher. By 
substituting a High Speed Tip for the conventional ieetelieanaibiainaidinieiiiiaia till 
tip in your machine cutting torch you save precious tages that are yours with Airco 45" Tips. Write 
production hours. eMethod Patent No. 1985080 on your company letterhead for a copy today. 


Air.4Reduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


IN TEXAS 
MAGNOLIA-AIRCO GAS PRODUCTS CO. 


General Offices: HOUSTON, TEXAS 
OFFICES IN PRINCIPAL CITIES 


. 
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ASSURING 
SATISFACTORY 
OPERATION 


ON AUTOMATIC 
SERVICES... 


GOLDEN- 


ANDERSON 


CONE 

THRU- 
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VALVES 






























































On many automatic operating 
services — altitude, reducing, 
check, relief, emergency shut-off, 
G-A Cone Thru-Flow 
Valves assure a high degree of 
satisfactory operation . - as- 
sure a full line opening without 
pressure drop. Both in design 
and construction, these valves 
represent the soundest engineer- 
ing principles. Their low-operat- 
ing cost record on varied in- 
stallations throughout the coun- 
try, recommends their selection 
for lines now going in, or re- 
placement lines. 


In lieu of gate valves, these 
G-A Cone Valves can be sup- 
plied manually operated. Sizes 
from 4" to 72”. 


Here is another in the complete 
selection of GOLDEN-ANDER- 
SON automatic steam and water 
service valves. For further de- 
tails on this valve, and others 
of the entire G-A line, write for 
data. CHOOSE GA, AND 
SAVE!! 








GOLDEN-ANDERSON 
. WALVE SPECIALTY CO. 











FULTON BLDG 





PENNA. 
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New Aids to the Constructor 


Equipment and material announcements and manufacturers’ news 








Open End V-Belting 


A new departure in power transmis- 
sion is open end V-belting now available 
for drives where application of endless 
V-belts is not practical. Open end belt- 
ing differs in construction from the end- 
less V-belt in that the strength member 
consists of multiple plies of heavy cross 
woven duck which provides adequate an- 
chorage for metal fasteners. A new cata- 
log section “describing this material is 
available upon request.—B. F. Goodrich 
Co., Akron, Ohio. 


Blackout Paint 


A blackout paint for use in darken- 
ing windows and skylights of industrial 
and commercial properties has been an- 
nounced by American-Marietta Co. The 












bs 





em 


Recently placed on the market is a 
highly portable double-unit crushing 
plant capable of delivering exceptionally 
large outputs of crusied gravel or stone. 
The reduction unit is suited equally well 
for gravel or for quarry service and con- 
sists of a 4022 al! roller bearing roll 
crusher, 4x12 ft. triple deck gyrating 
screen and rotary return elevator all 
mounted on a six-wheel, pneumatic tired 
truck equipped with 30 in. feed and 
delivery conveyors. The primary unit 
which is used ahead of the secondary 
unit for gravel service, normally consists 
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paint is being marketed in paste {orm 
and, when cut 50 percent with water. 
can be sprayed or brushed on windows to 
prevent all passage of light. It covers 
800 sq.ft. to the galion and dries within 
40 min., providing a flat surface that 
will not flash back or glare. In interior 
applications, a single coat may be coy. 
ered with a white paint where large vlass 
surfaces make the higher reflection prop. 
erties of a white surface necessary.— 
American Marietta Co., 43 East Ohio St., 
Chicago. 


Rust Preventative 


A new product, Aqua-Clear, is said to 
prevent rust and provide clear water from 
any metal tanks or pipes and to also 
clear out loose rust from old containers. 
Rust formation is prevented by the de- 
posit of a thin, non-permanent film on 
metal surfaces. This product is a clear, 
tasteless, harmless liquid which is added 
in minute quantities to the water as it 
is put into the system. The amount re- 
quired to prevent rust is one ounce to 
each 100 gallons of water. This film is 
so thin that it does not interfere with 
the flow of water, even in narrow pipes, 
and it cannot build up to form a scale. 
—Sudbury Laboratory, South Sudbury, 
Mass. 
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Unit Crushing Plant 


of a 1036 jaw crusher with scalping 
screen mounted on a truck with a feed 
conveyor; for quarry service a large 
opening jaw crusher with apron type 
feeder is used. The outfit has a weight 
of 39,000 lb. with an overall width of 
8 ft. and overall height when operating 
of 13 ft. The use of the two units pro- 
vides a flexible arrangement, capable of 
meeting the various material specifica- 
tion from local deposits; it also per- 
mits all parts to be readily accessible.— 
Austin-Western Road Machinery Co., 
Aurora, Ill. 
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AIR CONTROL 


SMOOTH AS STEAM? 


Well, old time operators—who ought 
to know-—say it is. Just as easy to 
handle—and quite as important—it's 
just as dependable. 


Write for our new illustrated 
Air-Control Catalog 


The 
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Seaman Pulvi-Mixer powered by a 
Model 6MZR Waukesha Power Unit 


Paving 5800 lin. ft. of Runways 
100 ft. wide in 8 days with the help of Waukesha Power | 


More Buccaneer and Bermuda dive 
bombers! This demand means a new 
factory to make them. And a new 
airport, with paved runways, to test 
them...an airport that normally 
takes a year to build. Brewster Aero- 
nautical Corp. couldn’t wait that 
long. 

By substituting soil-cement run- 
ways for the conventional macadam 
or concrete, the airport was built at 
Johnsville, Pa., in four months—at 
less than half the normal cost. 

And Waukesha Power... always a 
vital factor in construction... has 
helped to work another defense mir- 
acle. 

Special machines, like the one 
shown here, were used by the con- 
tractors, D. W. Winkelman & Co. of 
Syracuse, N. Y. These Waukesha- 
powered Seaman Pulvi-Mixers mix in 


NEW YORK ° 











WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
TULSA 












































15% Portland cement while pulver- 
izing the soil. Then, after power 
spraying with water, they mix the 
water with the cement soil combi- 
nation. 

Mounted directly on a rotor shaft 
-..and driven at great velocity by 
the Model 6 MZR Waukesha self- 
contained Power Unit... the mixer 
tines dig into the material, creating 
a virtual tornado. Hurled against the 
hood-housing at 90 miles an hour, 
the materials are mixed with remark- 
able rapidity and thoroughness. 

Actual laying of the runways, start 
to finish, took only eight 24-hr. days. 
Waukesha-powered equipment is the 


kind you can push 24 hours a day. | 


Waukesha Gasoline and Oil Engines | 


for Industrial, Stationary and Auto- 
motive Power range in size from 5 
hp. to over 300 hp. Get Bulletin 1079. 


° LOS ANGELES 
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Pre-Insulated Steam Line 


Ric-wiL’s factory prefabricated jnsy. 
lated pipe units are brought to the job 
ready to hoist into place and fulfill every 
essential and practical requirement for 


| speedy, trouble-free and economical jp. 


stallation. Several of the units can be 
welded together on the ground and the 
welded sections then hoisted into posi- 
tion, eliminating the need of handling 
single units and doing the welding over. 


head.—Ric-wil Co., Cleveland, Ohio. 


Enameled Roofing and Siding 

Porcelok is a porcelain enameled cor- 
rugated roofing and siding available in 
24-in. wide and up to 12 ft. long sheets. 


| The sheets are available in many colors 


and are supplied completely engineered 
to fit every job. Porcelok is erected from 
the outside only, requiring no_ inside 
scaffolding and, because of the unique 
interlocking design, all fastenings are 
completely covered by the adjacent 
sheets. Porcelok requires little or no 


maintenance and never requires paint- 
ing.—Porcelok Co., Division of David- 


son Enamel Co., Clyde, Ohio. 



























































Jackets for Wood Piles 


Wood piles as badly disintegrated 
from marine borers or other action as 
the one above have been saved by inclos- 
ing them in the reinforced concrete 
jacket placed by the Dens-Hard method. 
The piles are first cleaned and repaired 
across a disintegrated section by the use 
of long staples and then encased in a 
wire mesh basket. The concrete form is 
then put around the pile extending to 
the mud line of the piles, and this is 
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MANASITE-the Detonator of Tomorrow— 
Available Today 


Greater Safety plus Dependable Performance 
Helps to Increase Production 


Safety, today, is more vital than ever. Every 
accident means an irreplaceable loss not only of 
man-hours but of machine-hours—a serious cut 
in the effectiveness of the country’s production 
equipment. 

Inadvertent mishandling of explosives and 
detonators is more probable today—both be- 
cause of the many new men being put on, and 
because of the rush for production. 

By helping to avoid such accidents, Atlas 
Manasite Detonators are doing their part to 
increase production. 

Atlas Manasite is the result of years of experi- 
ence in making blasting caps. Before Manasite 


was introduced, Atlas made hundreds of millions 
of detonators—good detonators, as reliable and 
as relatively safe as any produced at the time. 
Then, through chemical research, Atlas changed 
the blasting-cap picture. With Manasite, an ex- 
clusive method of manufacture—plus the use of 
hexanitromannite as a detonating agent—sub- 
stantially increased the margin of safety. While 
no blasting cap can be called “safe,” Atlas 
Manasite Detonators make safety precautions 
more effective than ever. 

Today, with increased production a “‘must,” 
can you afford to ov erlook this advance In 
safer blasting? 


MANASITE—Reg. U.S. Pat. Off. 
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filled with concrete designed to yi... ., 
treme density, hardness and durs)\,j\j1, 
with a minimum of porosity and w +); 
the concrete coming in contact wit!: salt 
water. The Dens-Hard form seal- ang 
centers itself on any part of the pile. 
All work is done above the water |ine. 
the rise and fall of the tide being pre. 
vented from interfering with the jacket. 
ing operation. 

A toxic-refill method has also beey de. 
veloped to force a pre-determined amount 
of fresh creosote into creosoted wood 
piles which have had some of their origi. 
nal material leach out. This refill kil]s 
the borers that may be in the pile and 
prevents new ones from attacking the 
pile—The Pile Protection Co., P. 0, 
Box 634, Journal Square Station, Jersey 
City, Nd. . 


Arkwright Standards STAND! 


As industry rushes to its battle stations, it can be sure 
that its designers and draftsmen will continue to have 
good quality tracing cloth to work with. 

For Arkwright standards stand .. in war as well as peace! 

In 1939 Arkwright standards — smooth, smudge-proof 
surface and permanently transparent finish — meant a good 
deal to draftsmen working on consumer goods production. 
But think how much more essential they are in 1942 as 
industry speeds up its war supplies output. 

Besides maintaining the quality of its tracing cloths, ; 
Arkwright also maintains sufficient stock to assure depend- A power-driven screed for concrete 
able delivery to defense and non-defense industries. Write paving, indoors or out, is said to enable 
for samples and new catalog. Arkwright Finishing Co., one man to handle 4 cu. yd. of low-slump 
Providence, Rhode Island. concrete in 5 minutes. Driven by a 


Wisconsin 2.3-hp. air-cooled gasoline en- 

gine, the two screeds of this machine 

T R A C t N G make 5-in. transverse strokes in opposite 

e directions. During this movement, the 
C [ 0 T H § screeds move forward uniformly under 

the pull of the operator. Vertical discs 


steady the machine in its proper position 


Paving Screed 


“AMERICA’S OLDEST AND FINEST” and prevent it from moving transversely 
with the screeds. 


Sold by Leading Drawing Material Dealers Everywhere The discs are adjustable so they will 
sink to the desired depth in the concrete; 
they relieve the screeds of some of the 

-CUCUuTHOOUOUOOUOCCCC0OHHH EI nn, | Weight and serve as wheels when the 


machine leaves the work. The machine 
weighs 235 lb. without screeds which 
are readily detachable. Best results are 
claimed for 2x6-in. screeds tapered at 
the ends and shod with angle iron. The 
levelling and vibrating action is said to 
make it easy for one man to screed very 
dry concrete in less time than would be 
required for hand screeding.—W hiteman 
Mfg. Co., 3249 Casitas Ave., Los Angeles. 
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' The 
PHOENIX BRIDGE CO. 


BRIDGES and BUILDINGS 


' General Office and Works 


Phoenixville, Pa. 
District Offices 


New York, N.Y. Boston, Mess. 
Washington, DB. C. 


NEPTUNE 
METER COMPANY 
THE 
WORLD'S LARGEST 
MAKERS OF 
LIQUID METERS 
1892... 1941 


50 West 50th St., New York City 
Branches in Principal American Cities 
and in Canada 


ETT 
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Asphalt Protected Steel Sheet 


A new product known as A-P-S is an 
asphalt protected steel sheet for roofing 
and siding in industrial construction. It 


TOU 
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why! 


for a majority 




















Hered why you'll always be 
glad you bought a SMITH 




















1. Low initial cost, operating cost and 
maintenance. (Model 100—60 cu. 
ft. size—uses only one gallon of 
gasoline an hour.) 

2. Repairs and parts available at 
Ford garages everywhere. 

3. Lightweight, easy to handle. (May 
be towed at permissible truck 
speeds.) 

4. Capacity easily varied for different 
jobs. 

5. The ruggedness and efficiency of 
these famous compressors are a 
source of constant satisfaction to 
users. 

6. Automatic unloading and idling; 
self-starter. 


7. No couplings, belt, clutch or gears 
to cause trouble. 


8. Standard, quality parts. 




















































































%& SMITH COMPRESSORS are 
saving money for companies the country 
over. Consider the savings you'll enjoy 
with their use! BIG savings in purchase 
cost over standard compressors of equal 
capacity . . . important savings on up- 
keep, too! Made with FORD Motors and 
standard parts—that means dependability 
and economy. 








is uniformly coated on both sides with a 
special composition coating said to give 
extreme durability and protection against 
the extreme range of weather conditions 
as well as against acid fumes and gases. 
It has the advantage of economy of main- 
tenance as it requires no paint or other 


| finish, It is adapted to the speedy erec- 
|tion of new plants and for quick re- 


modeling of all structures. Produced by 
the Protected Steel Products Co. of 
Pittsburgh, it will be distributed by— 
Levinson Steel Sales Co., 33 Pride St., 


of air-compressor work! Pittsburgh. 





Typewriter for Tracings 


The Vari-Typer, heretofore an office 
machine, has been redesigned for use in 
lettering specifications and plans with 
any of several changeable type faces. 
The machine can handle tracing cloth or 
tracing paper up to 12 ft. in length with 
almost any type face desired.—Ralph C. 
Coxhead Corp., 333 Sixth Ave., New 
York City. 





















































With a Ford Motor and shop facilities 
you can assemble your own Smith Com- 
pressor. We will furnish a Smith Com- 
pressor Head and Accessories with 
complete instructions for mounting. 








Write for free Booklet 


GORDON SMITH & CO. 


INCORPORATED 


430 College St. Bewling Green, Ky. 








ee 





AIR COMPRESSORS 









Wire Reclaiming Winch 


A wire reclaiming winch which will 
reclaim all sizes of copper and iron 
telephone wires from poles, is said to 


_lbe able to coil ten wires, each a mile 


long, at the same time at a speed of 150 
ft. per minute and the reclaimed coils 
of wire are nearly as perfect as original 
factory coils of new wire. The winch is 
a power-driven worm geared unit, having 
worm gear sets of special pitch thread 
to give proper wire speed. The winch is 
entirely controlled from the rear of the 
truck by two levers, one for releasing 
the engine clutch and the other for 
eperating the power take-off. Whenever 
small quantities of wire are to be re- 
claimed, a five-wire detachable reclaim- 
ing reel unit may be used, slipped on the 
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Tue gripping unit in an Electroline. 
Fiege Wire Rope Connector holds like g 
Bulldog because it has a ‘Positive 
Grip"’. The holding compression is 
graduated from front to rear so that 
danger of crystallization, due to vi- 
brations, is eliminated. Frayed strands 
and early failures are avoided. 

Many other advantages, such as 
greatly increased wire rope life, elim- 
ination of hazards.to workmen, etc., 
have made these connectors first choice 
for dependable results. Let us send you 
an interesting booklet, ‘‘Positive 
Grip"’. It will give you complete per- 
formance data on this easily installed, 
better and more economical stream- 
lined connector. Write today. 


SITS O TOU TMC Lv eYeN Ly 


4004South La Salle Street c. Dlinois 





KEEP YOUR 
CONVEYOR 
BELTS GOING 






FLEXCO H D 


















RIP PLATES 
are used in re. 
pairing rips and 
patching con- 
veyor belts. 
Their use saves 
expensive re- 
placements and 
extended = shut- 
downs. 


It 


FLEXCO H D 
BELT FAST- 


ENERS make a 
strong, tight butt 
joint with long 
life. Recessed 
plates embed in 
belt, compress 
belt ends and 
prevent ply sep- 
aration. Six sizes 
in steel and 
alloys. 


FLEXIBLE STEEL LACING CO. 
4656 Lexington St., Chicago 


FLEXCO &- EK» BELT FASTENERS 


@ Avoid shutdowns and 
lengthen the life of your 
conveyor belts and bucket 
elevator belts by using 
Flexco belt fasteners. Thou- 
sands of companies have 


stepped up the perform- 
ance of conveyor lines and 
cut costs by using Flexco 
methods. 


Bulletin F-100 shows ex- 
actly how to make tight butt 
joints in conveyor belts 
with Flexco. 
Also illus- 
trates step by 
step the latest 
practice in re- 
pairing rips 
and putting 
in patches. 









Write fer 
your copy. 






Sold by supply houses everywhere 
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~ SKID-SAFE, TRACTIONIZED ROADS — | 
STR Ram ene) aD SIMs 2 | ti 


Chicago - Birmingham - St. Louis - Detroit 
Philadelphia - Boston - Providence: F.ochester 
Lebanon, Pa. : Minneapolis Cleveland 
Columbus Youngstown - Toledo 


THE BARRETT DIVISION 


é 


a 


ALLIED CHEMICAL & DYE CORPORATION 
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40 RECTOR STREET. NEW YORK 
ONE OF AMERICA’S GREAT BASIC BUSINESSES 


February 


12, 


1942 


af 


Syracuse - Hartford Norv’ood,N. Y. 
Cincinnati - Buffalo - Bethlehem - Portland,Me. 
In Canada: THE BARRETT COMPANY,LTD. 
Montreal - Toronto - Winnipeg - Vancouver 


®Reg. U.S. Pat. Office 
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Be Prepared for Air Raids 


WITH 
















Eo emai 
BLACKOUT COAT- 


§ING—For indoor or 
t outdoor application. 


BLACKOUT PRODUCTS tas oe ara 


satisfactory service 
These Scientifically Developed Products 
Provide Maximum Protection to 
Property and Personnel 


A blackout, to be fully effective, must 
guard against two definite conditions 
—prevent reflection of outside light— 
provide protection against flying glass. 
Carey Blackout Products ideally meet 
both of these requirements. 


Civilian Defense Bulletin says: ‘‘A fac- 
tory may be well blacked out, but its 
glass windows may reflect the light of 
moon, stars, fires or flares.’’ The prac- 
tical answer to this problem is to 
apply Carey Blackout Coating to out- 
side surfaces of all skylights. This 
coating is non-reflective and insures 
complete light stoppage with one coat. 


Civilian Defense Bulletin says further: 
*‘More injuries from flying glass are 
° to be expected than from bombs or 
bomb fragments.’’ Guard against this 
danger by applying any one of the 
three types of Carey Blackout Board 
to the inside of windows. Boards are 
rigid; cut to size; easily installed; 
quickly removable. 
Carey Blackout Products are econom- 
ical and effective because they are 
specifically designed for blackout use. 
Proved right by tests. Write today for 
prices and details. Address Dept. 30. 














may pr ; 

werertng cqpacy 350-400 8q.ft.per 
gallon. Easily washed 

off with naphtha, ben- #4 

zol or other solvents. 


BLACKOUT BOARDS 
—Laminated asphaltic 
boards of good rigidity 
for remov- 

able panel y 


installa- 4 
tion. Mois- ‘ 
ture and 

( 


condensa- 
tion proof. 
Boards are 
easily cut to shape and size. 


ALL-PURPOSE TREATMENT— 
Where a more permanent, weather 
proof, or exterior treatment is de- 
sired, use the Carey Laminated 
System. Apply a thick film of 
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Careyclad Coating 
and embed 30-ib. 


Sas 
Carey Felitex (or i 
Carey Asphalt Satu- a ™ 
rated fabric mem- 

brane) topping with se 
a finish of Careyclad ~ 


Coating. This provides complete 
Blackout and renders the glass 
shatter-proof. 

BLACKOUT PAPER — Always 
keep several rolls of Carey Black- 
out Paper on hand for quick, tem- 
porary repairs. For best results, 
use a light weight Carey Smooth 




















































Roll Roofing or the 
less cnpensive Carey 
ibreWove, a 

tough asphalt satu- 
rated and coated 
=~ building paper, weigh- 
ing only 1o Ibs. per 1 sq. ft. 
REJUVO SYSTEM OF CAMOU- 
FLAGE — During the past year, 
we have been working with the 
U. S. Engineers in developing the 
Rejuvo System for camouflage 
oe Se and a num- 
Oe. er of trial installa- 
7? k)-wa tions have been made. 
A This special material 
and equipment for its 
application are avail- 
able through the 
Carey Branch Office 
ae organiza- 
tion. 
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extended shaft of the standard wich 
often found on a utility truck.—Gar JJ 5, 
Industries, Inc., Detroit. 


Air Raid Siren 


An air raid siren that is audible {,; 
miles, has a rising sound pitch or how 
that reaches its maximum tone in f{;.m 
3 to 5 seconds. It is said to be wel] 
adapted to signaling because of a sharp 
sound cut-off. It operates on steam or air 
at 50 to 250 lb. pressure, at 425 deg. F. 
total temperature.—Foster Engineering 


Co., 109 Monroe St., Newark, N. J. 















Vibrating Screens 


The style “M” Robins-Vibrex is a new, 
high-speed, unbalanced pulley type vi- 
brating screen that will stand up to over- 
loads, and has a number of features 
designed to save power, lubricant, screen 
cloth and general maintenance costs. 
Inclination of screen, amplitude of vibra- 
tion and operating speed may all be 
varied to obtain maximum flexibility of 
application. The screen is adaptable to 
dozens of different materials.—Robins 
Conveying Belt Co., Passaic, N. J. 













































Hydraulically Controlled Bucket 


Hydraulic control of its 34-E single 
and dual drum paver boom buckets has 
been announced by Ransome. This sig- 
nificant advance in paving equipment 
permits the paver operator to close the 
concrete bucket doors after they have 
been opened without returning the bucket 
to the inner end of the boom. The new 
design also permits the bucket doors to 
be opened or closed to any degree at any 
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® Galvanized Armco Ingot Iron is 
ready and able to meet your vital 
priority requirements. It is ready 
because ARMCO-invented continu- 
ous mills are rolling 24 hours a day 
—every day—to give you what 
you need when you need it. And it 
is able because basically ARMCO 
Ingot Iron is a highly refined iron 
made to endure in corrosive indus- 
trial service. 

In roofing, siding, gutters, down- 
spouts, ductwork and other applica- 


tions, its remarkable ductility saves 
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UCLA TT 


TO MEET YOuR 


forming time and its time-tested 
durability saves upkeep dollars. It 
is reassuring to know that galvan- 
ized Armco Ingot Iron has the 
longest actual service record of all 
low-cost iron or steel sheets. In- 
stallations made in 1909 are in good 
condition today. 

Galvanized Armco Ingot Iron is 


© February 12, 1942 


PRIORITY NEEDS 
















generally available on “A” priori- 
ties in Le.l. lots from a nearby 
distributor or in carload lots from 
the mill. Armco distributors and 
district offices in all principal cities 
will give you prompt information 
on prices and delivery dates. Call 
them, or write us direct. We'll also 
be glad to send you a free corru- 
gated roofing slide rule and leader 
selector that will speed up your 
sheet metal calculations, The 
American Rolling Mill Co., 681 
Curtis Street, Middletown, Ohio. 


















position on the boom, permitting 
entire drum batch to be discharged 
een eT IEIIIETESRnTTTIT ISIS the bucket which means a definite t 
peaggganeeeny es TT i] A a s 
. auc oo ! | F 7 Er; t my saving. Alfjlevers have been elimina‘, 
and the boom bucket carriage has 
‘ 


th ii 
c operating parts requiring adjustment .; 


. ue 
y, my repairs. The bucket doors slide open 
Ni f | M | stead of dropping and provide a ck 
' a | ance from the ground of 23 in. with 


doors open and 21 in. when clos | 
Bulletin No. 195 describes the n: 
bucket.—Ransome Concrete Machin: 


DEFENSE CONSTRUCTION Co., Dunellen, N.J. 
Must Be Served 


A highly important part of the work this plant is 
doing for National Defense is meeting the de- 



































mand for all types of hose necessary for construc- 





tion, repair, and maintenance on Government 
projects. Such work must go on and is receiving Sewage Sludge Sampler 
the necessary priority requited on rubber and A convenient device known as the 


other critical material. P.F.T. Sewage and Sludge Sampler for 
sampling still or flowing liquids without 
For years Continental hose has been held in high disturbing liquid bodies or contaminating 
the samples, consists of a metal cylinder 
with an inflatable rubber valve at each 
but none the less vital defense orders, all of us at end supported at the axis of the cylinder. 
Continental must be constantly alert to give them On the one side of the unit is a sample 
withdrawal cock and a vent cock. The 
| sampler can be used in a vertical position 
plant is maintaining on direct orders for Army, | being passed through the well or hand 
hole of a digester floating cover or septic 
tank, or it can be used in horizontal posi- 
tion to take a sample from an Imhoff tank 
or flowing stream. The liquid is allowed 
to flow through the cylinder for a few 
minutes, then the valves are inflated, 
closing both ends of the unit. The sam- 
pler is lifted to the surface for removal 
| of material through the draw-off cock. 
Bulletin No. 133 gives complete details. 
Pacific Flush-Tank Co., 4241 Ravens- 
wood Ave., Chicago. 




















regard in construction fields. In filling such indirect 

















the same wartime speed and precision which this 











Navy and Air Force requirements. 
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| Big Compressor 


| Another addition to the comprehensive 
line of Schramm compressors is the new 
engine drive—in line compressor. Built in 
sizes ranging from 120 to 600 cu. ft. dis- 
placement, these outfits are made avail- 
able for those applications not reached by 
electric power service or where gasoline, 
oil, distillate or diesel power units are 
preferred as a driving medium. A num- 
ber of standard assemblies have been pro- 
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a Crosse /Nakes Them 
Up To 200 Ton Capacity 


kx WRITE OR WIRE xx 


: Manufacturers of 

= STEAM TURBINES ... HELICAL and 
WORM GEARS .. . PUMPS: Centrifu- , 
gal. Propeller, Clogless. Mixed Flow, LACROSSE TRAILER & EQUIPT.CO. 
Rotary Oil . . . Pump Priming Sys- U.S.A. 
tems... CENTRIFUGAL BLOWERS : |  Mitlbciekabebetthidilebseabbehad 
and COMPRESSORS. BELLE TTL EL RT EE, ; 
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4 MORE FOOTAGE per drilling dollar — that’s why contractors prefer CP-42 Sinkers. 
Vesigned particularly for fast drilling in all formations, excavations, 


road work, 


shaft sinking. Low air consumption makes it ideal for use with portable compressors. 





A“THE BEST ENGINEERED, simplest and most efficient ia 


tables I have ever seen,” a well-known chief engineer 
said of the CP Portable Compressors. New refinements of 
design and construction, with the well-known Chicago 
Pneumatic dependability, economy and low maintenance. 


312,000 CUBIC YARDS—» 
of mass concrete placed 
on one large dam job with 
four CP-518 Vibrators, ata 
cost for repair parts of only 
1.7 mills per cubic yard! 
Low maintenance costs 
characterize all seven 
models of CP Pneumatic 
and Electric Vibrators. 


| PNEUMATIC 
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A FOUR-WAY ADJUSTABLE 


tilting tower, permitting 
quick, easy adjustment 
through 25° either side of 
vertical; 742° lateral ad- 
justment to facilitate drill- 
ing of angle holes and 
bring tower to vertical on 
uneven ground: adjusta- 
ble rear wheels — just a 
few advantages of the 
new G-500 Wagon Drill. 
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CP CONTRACTORS’ DIVISION 
EXPANDS FOR GREATER SERVICE 


Added Personnel, New Products 


NEW YORK-—Immediately after Pearl 
Harbor, 1942 construction volume esti- 
mates were stepped up to ten billion 
dollars. Future appropriations may bring 
the total to record proportions. To aid the 
industry to meet this huge program, 
Chicago Pneumatic has furtherexpanded 
its Contractors’ Division. New person- 
nel has been: added to the home office 
and district branches to counsel with 
contractors in the preparation of bids 
and selection of time-saving equipment. 
Improved compressors, advanced mod- 
els of rock drills, time-saving pneumatic 
tools, and other specialized equipment 
are on the Chicago Pneumatic produc- 
tion lines and are rapidly being made 
available to the construction industry. 


CHICAGO Pneumatic 


Foot COMPANY 


General Offices: 8 East 44th Street, New York, N. Y. 





‘ NOTHING FASTER than a CP-365 Pneumatic 
Wrench (impact type) for running nuts off or on. 
Handles nuts, studs, bolts, etc., up to 1%” bolt size. 
Four other models for nuts from %” to 1%” bolt 
size. All have powerful rotary motors and gearless 
spring drives —insuring low maintenance costs, 







































They’re won on the production 
lines, in the mills, the mines, the 
wheat fields. The defeated Cen- 
tral Powers found this out in 


World War I. 


Amsco Power Shovel Dippers are 


hun- 


mustered for Defense in 





They're digging in for Defense—an 
Amsco 16 yd. Dredge Dipper recently 
shipped for harbor work (R756)— 
an Amsco 12 yd. Renewable Lip 
Dipper at an Illinois strip mine—a 
new Manganese Steel dipper front 
(R688) to renew an Amsco-Missabe 
2% yd. Dipper used in a road stone 
quarry. This type of dipper is widely 
used for the most abusive services. 


2 AMERICAN TANS MANGANESE Sven: 6 Srnetee 
AMEMCAN BRAKE SHOE 


Victories Are Not Won 
On The Battlefields Alone 





dreds of mines, quarries and pits, 
and on construction projects and 
dredging operations. Digging 
materials vital to defense produc- 
tion, scooping out excavations for 
defense plants, gouging out rock 
and gravel for cement and road 
materials, dipping up sand and 
muck for harbors, slips and dry- 


docks. 


Made of Amsco Manganese Steel, 
“the toughest steel known,” Amsco 
Dippers resist abrasion and im- 
pact longer than other metals, and 
their design contributes fast, full 
loading and clean dumping. With 
Amsco Renewable Lip Dippers,- 


it is unnecessary to scraprentire 


front when lip has become worn. 
t 



















FOUNDRIES AT CHICAGO HEIGHTS, ILL.; NEW CASTLE, DEL.; DENVER, COLO.; OAKLAND, CALIF.; 
LOS ANGELES, CALIF.; ST. LOUIS, MO. OFFICES IN PRINCIPAL CITIES - 


February 12, 1942 @¢ 





ENGINEERING 








vided 


in semi-portable and _ stat 


i 
types. It is suitable for installati, 7 
isolated or arid locations where ru; ino 
water is not available using Sch oh 
radiator water cooling.—Schramm, | nc. 


West Chester, Pa. 





Double Angle Moil Point 
A double angle 


moil point, having 
exceptional cut- 
ting speed and re- 
sistance to wear, 
is now on the mar- 
ket. The shank is 
hexagon, the taper 
is square, and 
the cutting point 
is round. The 
points are heat 
treated for special 
qualities of the 
steel and to give 
the point long re- 
sistance to wear. 
It is available in 
lengths of 14 to 30 
in. with shanks 
14% in. and 1%4 


in. by 6 in— 
The Iron City 
Spring Co., 2913 


Smallman _ St, 
Pittsburgh, Pa. 





Blackout Paint 


A new black paint of complete opacity 
is said to possess remarkable weather-re- 
sisting qualities together with the feature 
of overnight drying. Introduced as 
Thompson’s SP-3000 “Eclipse” blackout 
paint, it comes ready to use, and is ap- 


, plied quickly and easily by either brush 


or spray. It has been under develop- 
ment more than a year to make it the 
dead flat black that totally blocks the 
passage of light through defense plant 
witidows.—Thompson & Co., P. O. Box 


‘6757, Pittsburgh, Pa. 


LeTourneau Crane 


Two cranes, the L20 and L40, have 
been released for distribution and are 
designed for handling bulky material. 
They have lifting capacity of 20,000 lb., 
at a horizontal distance of 20 ft. 6 in. 
from axle center in upright position. 
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EXTREMELY SATISFACTORY 


“We are pleased to inform you that our experience with 
three new “99"' Austin-Western power graders during 1941 


was extremely satisfactory. These machines were used at 


_—_—_—_—— = 
Windsor Locks Airport, Connecticut, and at various, Forts c a ne lig 


in Massachusetts. In all cases they handled excellently and 


were very low in maintenance cost. 


“Any future grader purchases will certainly be from 


Austin-Western.”’ Very truly yours, 


John McCourt Co. and John P. Condon Corp. 


By F. M. McCourt, President . = 
ci. Ce 


STEAL A MA RCH ON EVERY JOB YOU TACKLE 





@ Because of its exclusive features the “99-M” 
simplifies and speeds up all ordinary jobs of 
war and civilian construction and maintenance. 
Its powerful all-wheel drive, power-operated 
steer on all wheels, power blade shift, and 
effective neutralization of blade side-draft saves 
time and money on difficult jobs . . . making it 
possible to profitably handle narrow-margin 
contracts... utilizing budget dollars so they 
go a lot further and do a lot more work. 


When the “99-M” is given an opportunity to 
demonstrate how its greater traction and more 
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usable power steps up output . . . enables it to 
take over jobs formerly requiring several part- 
time machines... repeat orders automatically 
follow as additional equipment is needed. On 
one armament project alone, twenty-two fast- 
working “99-M’s” are now teamed up... and 
are setting up a mammoth record of speed 
and accomplishment. 

Investigate the “99-M” now. See for your- 
self how it helps steal a march on time and costs 
... On every job you tackle. THE AUSTIN- 
WESTERN ROAD MACHINERY CO., Aurora, Ill. 
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They are available in 20 and 
boom lengths and are operated fr 
size tractor or Tournapull with . |,. 
Tourneau double-drum power | 
unit. They offer large crane lifting 
with tractor mobility as they are mo inted 
on rubber tires to permit travel ov: 
crete surfaces and yet give ample flo: 
for working in soft, mucky conditi, 
R. G. LeTourneau, Inc., Peoria, [//. 





Blackout Black 


A new blackout ceating for industrial 
plant windows and skylights has been 
announced to be known as Carbozite 
standard “Black-out Black.” This coating 


is not a paint but a smooth flowing liquid 
coating, manufactured from a_ pyrobity- 
the answer : ore 


eo teh 
0 men ore, especially refined and mixed 
ct with quick drying, volatile solvents and 
ip to your our heat problems a secret ingredient which provides com. 


plete opacity and an absolutely gloss. 


on quick construction for defense eee | free surface. No preference rating or 


priority is required as non-essential ma- 
terials are used. Material can be sprayed 

































EW plants ... additions to existing 
structures may be heated at surpris- 


ingly low cost during construction and or brushed on quickly and only one coat 
yermanently after c omple tion with Dravo is required to assure complete protection 
Jirect Fired Heaters. against light penetration. Black-out Black 

These heaters provide inherent advan- is readily soluble in gasoline or other 
tages of low initial and operating costs light petroleum solvents and consequently 
and flexibility of installation. Burning gas, may be readily removed when the danger 
oil or coke oven gas, they eae AE period is past.—Carbozite Corp., Pitts- 
heat transfer efficiencies up to 85%. Air burgh, Pa. 


is warmed and delivered when and liens 
needed— instantly —economically—show- 
ing distinct savings over conventional 
heating systems. 
Stock sizes with 750,000 to 1,500,000 
B. t. u. output are av ailable. Group installations can be 
amnaditl to heat any large industrial building. 
~ 4 We are prepared to quote on the bare units or complete instal- 
sweet lation. Dravo Bulletin No. 502 contains complete, usable data 
| ll and will undoubtedly save you weeks of time. Time was never 
more precious—if your job requires heat quickly and economically for 
years to come—c ‘onsult your Sweet’s or write us for descriptive literature. 


DRAVO CORPORATION 


Machinery Division CT Saeed 


DRAVO BUILDING « PITTSBURGH, PA. 
4800 Prospect Avenue, Cleveland Broad Street Station Building, Philadelphia Portable Ozone Unit 





























MITCO 


OPEN STEEL FLOORING! 






A portable, automatic unit that pro- 
duces pure, clear, colorless, tasteless, 
odorless water without the use of chlorine 
or other chemicals, is now on the market. 
The unit, known as the Sterozone Model 
B, has a capacity in excess of 1200 gal. 
per hr. and can be installed on any tank 
or water storage container. For field use 
a 250-gal. canvas bag is used. Power is 
supplied from 110-volt, 50-60 cycle out- 
let or by a portable gasoline-electric 
generator. Operation is entirely electrical 
and no chlorine or other chemicals now 
restricted for military requirements are 
needed. The sterilizing agent employed 
is ozone generated by the silent electrical 
discharge maintained at 11,000 volts. In- 











sannennennsunencaneesesereescensery, 


“GUNITE” 


= can reduce your construction 
costs. It is efficient and de- 
pendable, an established 


eratud. 

E RECOMMEND "GUNITE" 

= for structural steel protection, 
floor and roof slabs, thin ex- 
erior walls, partitions, tanks, 
reservoirs, ‘restoring disinnte- 
grated concrete surfaces, re- 
pairing reinforced concrete, etc. 
let us suggest how ‘'Gunite’’ can best 
olve your problems. 


PRESSURE CONCRETE CO. 


“GUNITE" CONTRACTORS 
6 Avenue B Newark, N. J. 


sennnee enenenen ne penen 









































Pressure Formed — 
90% Open Area 
Easy to Install 


Hendrick Manufacturing Company 
45 Dundaff Street, Carbondale, Pa. 
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Eldorado’s Opaque Line is 
AN ORIGINAL BLACKOUT 


Eldorado’s blackouts are always a full success! Each 
mark, each line is a complete black-eye for that common 
enemy— MISUNDERSTANDING. When the draughtsman 
makes his drawing, each inch of it is as he wants it. 
And it shows up that way on the blueprint! Clear! Dis- 
tinct! Even! What this means to American production 
cannot be estimated. 

Only Dixon, the makers of Eldorado, are permitted to 
use the Typhonite process. Through this method, graphite 
is smashed to minute particles of even size. These make 
a lead that’s smooth, dependable, unerring—the kind 
you need. 


Interesting booklet — free! 


A little history of pencil-making describes the Ty- 
phonite process — it’s informative, fascinating. Please 
write on your professional or business stationery. 









JOSEPH DIXON CRUCIBLE CO. «+ JERSEY CITY, N. J. 





















TYPHONITE | 


ELDORADO \! 
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of this NEW 


Conveniently 
located handle. 


Five foot link 


IMPROVED 


BUDA 


ALL-PURPOSE 
AUTOMATIC 
LOWERING 


JACK 


@ Buda now offers a new improved Auto- 
matic Lowering Jack to handle all-purpose 
lifting jobs up to 15 ton loads. This 
sturdy jack, model 2215-S, embodies new 
design and construction features that mean 
easier, faster, more dependable lifting. 


THE BUDA COMPANY 


[Soe 0087. semen | 2) 
Harvey (Chicago Suburb) Illinois 


COMM 


chain with two 
hooks, broadens 
use of jack, per- 
mitting the lift- 
ing of objects 
from below its 


bose. cere 


Double lever sock- 
et permits raising 
or lowering in 
most convenient 
monner. 


Reversing lever loca- 
ted where it can be 
quickly changed by 
merely pushing 
ogainst it with hand, 
foot or lever bar. 


Toe lift for low Iift- 


ing jobs, MOViNGammy 
machinery, etc. 


Hinged base 

enables jack to 
be tilted 
for pole 
pulling, 
straighten- 
ing, ete. 





One of its outstanding advantages is the 
use of a larger, heavier base to assure 
complete stability and safety, particularly 
when the jack is being operated at an 
angle. Write today for complete details 
about this newest Buda Tested Jack. 


Send for the new 32-page illustrated booklet covering the correct 
solution to all types of lifting problems. Ask for Bulletin 1066. 


Buda Jacks are all 
tested and guaran- 
teed for long life 
service. Over 170 
styles and sizes—1! to 
100 Tons capacity. 


tor's Equipment 


ERCIAL 


LINER PLATES and SUPPORTS 
. .. MAKE TUNNELING A SAFER, 
FASTER, MORE PROFITABLE PROJECT 





On every tunneling job, the selection of COMMERCIAL Liner Plates and Supports 
is further assurance of rapid, safe and economical construction. Here is an example 
of the application of COMMERCIAL Supports . .. the Duchesne Tunnel of the Provo 
River Project, Kamas, Utah. This small diameter tunnel clearly shows the clean, 
neat appearance COMMERCIAL Supports bring .. . the greater working area... 
the safer conditions. These characteristics, which are found in every COMMERCIAL- 
lined tunnel, are worth considering the next time you recommend plates or supports 
for a tunnel job. COMMERCIAL offers sizes for all tunnels, for every type ground. 


Write for details today! 


THE COMMERCIAL SHEARING & STAMPING CO. 


YOUNGSTOWN 
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jected directly into the water | assing 
through the unit, the ozone con letely 
oxidized bacterial contaminatio:. ang 
produces palatable water.—T ec! icra); 
Engineering Co., 5610 S. Soto S:. [os 
Angeles, Calif. 


Tread Renewal 


Goodrich offers to change the tread op 
all kinds of heavy tires to suit the neces. 
sities of equipment which may change 
from one type job to another as well as 
renewing the tread when it is worn down, 
For contractors this is particularly 


im- 
portant because changing from job to 
job, tire service requirements change, 


Today’s job may require extra traction 
such as is found in the earth-service type; 
tomorrow's work may be in rock. Good. 
rich will provide the type of tread best 
suited to the job at hand. Tread renewal 
of large off-the-road tires is accomplished 
at the factory by experts thoroughly ex. 
perienced in handling big tires. The tires 
are carefully inspected, minor injuries 
repaired and a new tread applied of the 
same high quality used in new tires. Ask 
for your copy of “Tires Designed for the 
Construction Industry” which carries in- 
formation on this service—The B. F. 
Goodrich Co., Akron, Ohio. 


5, = 





Heavy Duty Unit Heater 


A heavy duty unit heater has been 
added to the Janitro] line of gas-fired 
space heating equipment. This product 
is for the heating of large buildings such 
as airplane hangars, factory buildings, 
steel mills, arsenals and the like. The 
unit is built up of a series of sections, 
each section having an input rating of 
250,000 B.t.u. per hour. Each section 
is complete, having its individual heat 
exchanger assembly, pilot, limit control 
and blower. The blowers of all the sec- 
tions are mounted on a common shaft 
and driven by one motor. Ask for Bulle- 
tin “The BBC-24 Series Janitrol Unit 
Heater.”—Surface Combustion Corp., 
Toledo, Ohio. 
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HE safety of the motoring public is based greatly 

upon the careful construction of highways. Every- 
one enjoys a feeling of security while driving along a 
well-maintained road. Neglected and cracked highways 
not only increase maintenance costs but endanger the 
lives of motorists. 


Self- 
Expanding _ 
Cork 






Cork- 


Fiber Rubbe Sponge- 


Rubber 


EXPANSION JOINTS 





Another great achievement developed by SERVI- 
CISED in the interest of construction work are 


SERVICISED has contributed a great service to the the various expansion joints illustrated above. 
construction industry by developing a product known SERVICISED is the only manufacturer of all of 
as PARA-PLASTIC Hot-Poured Rubber Sealing Com- these different types of premoulded expansion 
pound, for maintaining safety and longer lasting high- joints. These products also have gained national 
ways. This hot pouring composition differs materially recognition in constriction jobs such as high- 
from the ordinary type of asphalt. Composed of asphalt ways and concrete roads, monolithic structures, 
and rubber materials, PARA-PLASTIC contains in- dams, bridges, flood walls, etc. The Waterstop 
numerable qualities that have no equal as a joint or Expansion Joint is rapidly being known as “the 
any crevice sealer. It is resilient and adheres to the water-tight seal.” 


concrete perfectly regardless of concrete slab contrac- 
tion even during zero degree temperatures. 


The severest detriment to concrete construction is the 
heavy rainfalls we receive in the Spring. Open joints 
and crevices in concrete have occurred again as the 
result of Winter’s freezing temperatures causing con- 
traction of concrete—and cracking of previous ordi- 
nary sealing. Maintenance cost of these problems 
usually runs high. 


PARA-PLASTIC Hot-Poured Rubber Sealing Com- 
pound insures a positive joint seal under any climatic 
conditions. This product is nationally known and is 
recognized by the various State Departments. 


Servicised 


Hot Poured Investigate fur- 
ther about the 









mighty “grip- 
ping” merits of 
eee this fine product. 


FIBER EXPANSION 






SUNRISE 


UD Sahm t eet Wile mm LTT BS 
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Right now, our many products are servic- 
ing National Defense Projects on a large 
scale! 















Send For Your FREE COPY 
Of The Latest Facts On Expan- 


sion Joints and Water Seals. 


SERVICISED has just completed a new catalog with 
combined facts on Expansion Joints and Water Seals. 
Complete descriptions and interesting functions of our 
products are well illustrated. The size of the catalog 
is 8}”x11” and contains 16 pages—ideal for AIA stand- 


ard file. We urge you to send for your copy now. 
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"IN THESE DAYS --- 


of America’s supreme effort of self-defense, we 
pause to renew our pledge of leadership in the 
design, use of quality material and precision 
craftsmanship—for all industries, using Dandux 
Canvas Products.” 


C. R. DANIELS, INC. 


101 Crosby St. New York, N. Y. 


Newark Boston Chicago Cleveland Detroit Alberton, Md. 
Pittsburgh Philadelphia Buffalo Hartford Milwaukee 
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TOOLS: 





NEW PUBLICATION; 
Le, 


New Publications listed wil! 


B enerall, 
be sent gratis to those requesiing tho, 
on stationery of companies envaged ;, 
the work they refer to. Recuests »; 
others, or for more than one copy. shp,), 

z . I SOU 
be briefly explained. Address requests 
| directly to the manufacturer.—}>\\jtoy 


Snow Plows—A new booklet on snoy 
removal, 8 pages in two colors, js ayail. 
able describing the various models 9} 
| LaPlant-Choate plows manufap. 
| tured for use with Caterpillar diese) 
tractors.—LaPlant-Choate Mig. Co. hie. 
Cedar Rapids, lowa 


snow 


Wood Highway Structures—T jm}, 
highway structures are illustrated in de. 
tail and much informative data are given 
on guard rails, wood stave culverts, tim. 
ber underpasses for cattle, cribbing, com. 
posite (timber and concrete) decks and 
numerous types of highway bridges in q 
booklet “Highway Structures of Douglas 
Fir’.—The West Coast Lumbermen’s As. 
sociation, Stuart Building, Seattle, Wash. 





Hollow Precast Slabs—A booklet de. 
scribes Bison floors made of hollow rein. 
forced concrete generally precast but 
also practical for casting in place. Cast- 
ing is done with an air filled rubber bag 
in a canvas cover to form a core which 


is withdrawn and reused. Units are 
hauled to the site, erected and then 
grouted into a_ solid slab.—Concrete 


Limited, Stourton, Leeds, England. 


Glass Blocks—Several pamphlets have 
been issued by the Owens-Illinois Glass 
Co. to show methods of installation of 
glass blocks to replace steel sash and 
wood sash windows in buildings.—/nsu- 
lux Products Division, Owens-Illinois 


Glass Co., Toledo, Ohio. 





Power Distribution—Now available is 
a new 16-page, two-color booklet ex- 
plaining the basic principles of load-cen- 
ter power distribution for industrials, 
naval and military projects, shipyards, 
central stations, and commercial build- 
ings. This bulletin lists the chief advan- 
tages of the system; illustrates the avail- 
able circuit arrangements; describes the 
necessary equipment for such a system 
as manufactured by General Electric; 
and depicts typical installations of load- 
center unit substations—all in highly 
interesting, easily understandable form. 
—General Electric Co., Schenectady. 





Air Brushes—A new catalogue cover- 
ing the complete line of spray equip- 
ment, both manually and automatically 
operated, in addition to Pneumix air mo- 
tored agitators for all mixing jobs in 
batches up to 200 gallons. The intro- 
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pect HELTZEL 


CONCRETE BATCHING AND 


Military Highway 
Forms (1%" Steel) for 
Modern Highway and 
Airport Runway Con- 
struction, Cat. B-19. 


General Duty Concrete 

| | Buckets from 2 to 
cu. yd. capacity... 
Adjustable gate open- 

~ | ing... Neoprene Seal 
. » + Center line dis- 
charge . . . Grout tight. 
Catalog T-29 


lH EL-CO Modern Armor-Dowels 


The NEW method of doweling for BOTH Longitudinal and 


MTransverse Expansion & Contraction Joints in CONCRETE 


SLAB CONSTRUCTION . .. is already in use in State High- 
ways and in Army airport paving and building floors. 


SHEAR PLATE DESIGN GIVES 34% 
MORE SUPPORT THAN OLD METHOD 
(See Drawing) 


RIGHT; HEL-CO ARMOR-DOWELS in 
TYPICAL TRANSVERSE JOINT .. . 


LICENSED UNDER 
HELTZEL-WILLARD PATENTS 


THE NEW_.METHOD 


DOWN rcvor <QQUP> 02. L (DOW 
THRUST ra? 24 


24 


and 


' 


. ~ <= 
*Z, Teter orrE 
Z, a> ; ry 
| 


DOWN 
THRUST ™ 


' re 
MONE Aa MycH mide 


ENLARGED VIEW or Moorrn Armor = Dow 
Armopco—Dowe Asstaty. MSR eal 
marvsoes {es 


Pt ee 
Se 


February 12, 1942 












| HEAVY-DUTY ductory section outlines reason- {oy 4, 
WI S ¢ AIR-COOLED * low pressure principle under wich 4 


Ch al) 





Wisconsin Heavy - Duty Eclipse spray oquipment Operates. 
AirZecled Ganines ere Eclipse Air Brush Co., Inc., \ ex, = 
supplied in a full range N. J. ’ 






of sizes from 1 to 35 
hp., in 1 and 4 cylin- 





























der typ@s. Illustrated is Are Welding—“Modern Arc Weldir 
Vea cn Model | Technique” is the title of a catalog 
type engine. Delivers scribing the Lincoln “Shield-Arc.” 4), 
22 hp. at 2600 R. P.M. : canines ; 
Sean 250 tee. welder with self indicating dual contin. 
uous control. The bulletin features t}, 
& dual continuous cottrol and deseri}.; 
the many pieces of Lincoln equipmen 
available for use.—Lincoln Electric Cy, 
In war service and in essential industries, both men and ma- Cleveland, Ohio. 
hi h i ; ‘ . ; 
chines have to deliver MORE today than ever before. The Safety Products—Something differen 
ability te OUTDO and OUTLAST the job that is to be done; in catalogs for filing is presented }y 
the inbuilt capacity to keep on “taking it", no matter how Kimball in the file fclder entitled “Kim. 
tough the going . . . is a prime requisite to winning this war. ball Safety” which contains subheaded 
; folders on eye protection, body protec. 
It is because Wisconsin heavy-duty AIR-COOLED Engines (1 to 35 hp.) tion, hand protection and welders’ sy 
have this characteristic to a marked degree . . . that they can help lies Each of the several folders is a 
YOU keep step with the insistent and necessary demands for increased ‘Hustrated ou the cative feld stag 
productive capacity. You can depend on Wisconsin Engines . . . supplied d fi dily i e folder is de. 
as standard power equipment by more than 300 machine manufacturers signed to fit readily into your file so that 





. in your industry as well as in many others, 


ISCONSIN MOTOR 


; Tire Conservation — An Operator's 

a Handbook just published by Goodrich 
eae: een ee eee een, PSE, Meme we | vives new data on obtaining maximum 
World's Largest Buil 


ders of Heavy-Duty Air-Cooled Engines | service from truck tires. Included in a 
ne nn nue deere eS 15 page section dealing with “Factors 


governing truck tire service” are charts 
and tables portraying the value of proper 
inflation and loads, the danger in over- 
and under-inflation, mismatching of dual 
tires, causes of uneven tread wear, and 
the effect of overloads and excessive 
speeds in generating heat. These and 
other factors are summarized in 20 
practical rules showing truck operators 
how to obtain maximum service life 
from their truck tires.—B. F. Goodrich 
Co., Akron, Ohio. 


you can easily find safety equipment and, 
incidentally of course, the name of Kim. 
ball.—Kimball Safety Products Co., 73114 
Wade Park Ave., Cleveland, Ohio. 














































Water Softeners—A new bulletin de- 
scribes Graver Zeolite water softeners 
giving full information on equipment and 
chemicals needed for different waters.— 
Graver Tank & Mig. Co., Inc., East Chi- 


cago, Ind. 















Filling, Land Reclamation, Canals and 
Port Works 


River and Harbor Improvements 
Deep Waterways and Ship Channels 


We are equipped to execute all kinds of dredging. reclamation and 
port work anywhere in the United States 
















Timber—“Behind the Eagle Stands 
the Forest” is a book which undertakes 
to show pictorially the part the forest 
products industries are playing in Ameri- 
ca’s preparations for the war. Unusual 
structures are illustrated pictorially with 
special attention given to defense hous- 
ing and use of the material in shipbuild- 
ing yards.—Timber Engineering Co., Inc., 
1337 Connecticut Ave., N. W., Washing- 
ton, D.C. 


















Contractors to the Federal Government 








Correspondence invited from Corporate 
and Private Interests Everywhere 


Largest Plant Longest Experience 






















Atlantic, Gulf and Pacific Co. a a 
New York Houston, Texas new % ton industrial shop truck known 
21 Park Row Scanlon Bldg. as the “Buda Chore Boy.” This new 





truck weighs only 800 lb., is fast with 
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versus 
BUTTON BOTTOM PILES... 


AT VENICE, ILLINOIS, the Mississippi's 52-foot head of water delivers 
3200 pounds per square foot of hydrostatic uplift on the underside of the 
floor of the Union Power Company's main Power House. 

Part of this pressure is resisted by the building load, the balance by 
Western's Button Bottom Piles, designed to take tension by internal rein- 
forcement connecting with a hook cast into the buttons. 

IN CHICAGO, Western developed another type of tension pile to 
resist wind pressure on two of the Bartlett Hayward Company’s mammoth 
waterless gas holders — of 15,000,000 and 20,000,000 cubic feet capacity 
respectively. 

UPLIFT MAY BE ONE OF YOUR FOUNDATION PROBLEMS. In a han- 
gar—lift bridge —smokestack — craneway —radio, transmission or para- 
chute tower. If so, why not let Western take a crack at devising a safe, 
economical solution? 


WESTERN FOUNDATION COMPANY 


WESTERN GONCRETE pete CORPORATION, 


New York Office Chicago Office 
52 Vanderbilt Ave. 308 W. Washington St. 
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To prevent scouring and undermining , 
| Armco sheeting was driven into the | 


streambed 30 inches from the abutment 


and filling the open space with concrete. 





e When scouring or undermining 
weakens bridge abutments here is a 
helpful hint: Use Armco Sheeting to 
assure a firm footing, reduce mainte- 
nance and protect the bridge structure. 

Then you will have the same advan- 
tages that make ARMCO Sheeting ideal 
for trench work, cofferdams, cut-off 
walls and bulkheads, The corrugated 
metal design provides ample strength 
without excessive weight, which means 
quick, easy handling. It drives fast 
because of the small displacement area 
and smooth surfaces. On temporary 
jobs you can pull Armco Sheeting 
again and again for re-use. Individual 
units nest snugly together for space- 
saving in storage or transit. 

An Armco Sheeting is supplied for 
every purpose— Flange Type, Clip- 
Type and Interlocking. Write for 
data. Armco Drainage Products Assn., 
125 Curtis Street, Middletown, Ohio, | 


SHEETING 
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| about 35 miles per gallon. 
| pacity is 1000 lb. on a loading space 


quick acceleration; it has foot throttle | 
| speed contro] and handles easily at all 


face. J-bolts anchored the sheeting and | 
a firm footing was provided by cleaning | 


speeds. It is driven by a 4-cycle air 
cooled 7.7 hp. engine which averages 


Load ca- 


of 12.8 sq.ft. Its width is only 37 in. 
and the three wheel construction permits 
turning in a 7 ft. 3 in. radius —The Buda 


Co., Harvey, Ill. 


Canteen—“Why Feed Your Employ- 
ees” contains information “useful to pro- 
duction men and executives vitally inter- 
ested in saving time and increasing the 
efficiency of plant operations by supply- 
ing food for their employees.—Mono 
Service Co., Newark, N. J. 


Big Paver—<A new catalog, well illus- 
trated in color, presents a description of 
the mixing action of the Koehring 34-E 
Unibatch paver. All features and dimen- 
sions of the paver are fully described, 
including the twin-door boom bucket.— 
Koehring Co., Milwaukee, Wis. 


Crawler and Wheel Mounted Cranes 
—A new catalog, No. 4132, features Os- 
good Type 70 air control shovels, cranes, 
draglines and clamshells on crawler 
treads suitable for the heaviest construc- 
tion work. Another catalog, No. 4128, 
describes the new Osgood Mobilcrane 
available in three sizes. This is a one- | 
man controlled, one engine operated ma- | 
chine with independent motions of hoist, 


| swing, travel and boom.—The Osgood | 
Co., Marion, Ohio. 


Sewage and Sludge Pumps—Bulletin 


| No. 206-2 describes a type of pump pri- 


marily designed for- handling of un- 
screened sewage but useful for handling 
of sludge in industrial and chemical 
plants where it is necessary to pump 
liquids containing various solid and 
fibrous material in suspension.—Law- 
rence Machine & Pump Corp., Lawrence, 
Mass. 


Hydraulic Vise—A new folder de- 
scribes the hydraulic Visepress controlled 
by foot pedal which permits the use of 
both hands in setting up and removing 
the work. From 1 1b. to 10,000 Ib. pres- 
sure can be developed between the jaws 
so it is just as suitable for press opera- 
tions as on small parts where speed and 
accuracy are required.—Studebaker Ma- 


| chine Co., 9 So. Clinton St., Chicago. 


Fluorescent Lamps and Luminaires— 


| The subject of RF (rectified fluorescent) 


@ armco 


lamps and luminaires is fully covered in 
a new 24-page booklet which shows how 
seeing can be made much easier for 
those who work under this kind of light- 
ing, how factories may have high light 
output from a lighting system, high effi- 
ciency, cool illumination and no dark 


February 12, 1942 e 


4 


MASTER VIBRATOR HIGH-SPEED TOOLS AND 
CONCRETE SURFACING ATTACHMENTS: 


For Wet and Dry Grinding of concrete, 
Brush cleaning Forms, cleaning steel, pump. 
ing water, sanding and polishing. Many 
oe. other than vibrating can be done with 
Master Vibrators. It is qaly necessary to 
remove the vibrating head by unscrewing 
same from the casing and screwing on any 
Master High Speed Tool Attachment. 
MANUFACTURERS OF 
®@ Gas-Electric Generator Plants, 500 watts 
to 240 KVA—AC or DC. 
“‘Big-3’’ Gas-Electric Power Units for 
Electric Generation, Concrete Vibration 
& Tool Operation. , 
Concrete Vibrators—Gas or Electric. 
Concrete Surfacing Attachments. 
Master Power Blow Hammers & Tools 
© Complete line of High Speed Tools. 
Master Distributors throughout 
United States and Canada. _ All 
Foreign territories—Armco Inter- 
national Corporation. 


Send for # 505 Equipment Manual Today. 


Master Vibrator Co., Dayton, Ohio 


Safe! 











Powerful! 








CONTROLLED 


DISTRIBUTABLE, °*t20: 


ima OF Da Pl Ta 
ALL STEEL HAND HOIST 


SEATTLE, U.S.A. 
* 


Money Has Been Saved on These Jobs! 
1200’ assembled pipe (132 Tons) were lowered 
to bed of Mississippi at St. Paul with $—5-Ton 
Beebes, three lines to each hoist through 
blocks. 

Hudson River Bridge sidewalks were laid in 
sections with 32—5-Ton Beebes. 

Longest wooden trusses in world were In- 
stalled with ONE 5-Ton Beebe after power 
hoists proved impractical. 









. 
When raising, lowering, or placing costs by power 
are 2a cofans asahion. the answer Is the riaht 
number of Beebe Bros. All Steel Hand Hoists 
MANNED IN UNISON. Available in 2, 5 and |5 
Ton sizes. Sold through leading dealers in all trade 
centers. List of dealers sent upon request. 


BEEBE BROS., 2720 6th Ave. S., Seattle, U.S.A. 
*” 


“THE STRONGEST GEARED POWER 
FOR ITS WEIGHT IN THE WORLD” 
(ARERR A REI RE TT 
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shadows. Ask for Booklet No. Y-1251.— | 
General Electric Lamp Dept., Nela Park, 
Cleveland, Ohio. 


International in Defense—“The Strong 
Shall Be Free!” is the title of a 32-page 
booklet which describes the work on 
defense being done by the International 
Harvester Co. It features truck and 
tractor equipment for movement of 
guns and supplies and the ordnance work 
being handled by the company.—/nter- 
national Harvester Co., 180 No. Michi- 
gan Ave., Chicago. 


Load Lugger—New literature describes 
the Brooks load lugger, its cycle of! 
operation, and representative uses in con- 
struction and quarrying operations. Sev- 
eral buckets can be carried to the point 
of work at one time, and when being 
moved the filled buckets are carried well 
up on the truck to secure correct load 
distribution. Ask for Catalog No. 44.— | 
Brooks Equipment & Mfg. Co., Knox- 
ville, Tenn. 


Clay Pipe—A pamphlet featuring the 
use of vitrified clay pipe in home con- 
struction in defense areas _ features 
permanency.—Clay Sewer Pipe Associa- | 
tion, Inc., Oliver Building, Pittsburgh, 
Pa. 





Air Conditioning—A complete line of 
self-contained air conditioning units pro- 
viding a size and capacity to meet the 
requirements of many types of industrial 


and commercial establishments is de-| * 


scribed in a new series of bulletins. 
Carrier Corp., Syracuse, N. Y. 

Variable Speed Transmission—<A 52. | 
page catalog handbook, which has taken | 
two years to complete, includes 52 pages | 
of recommendations, application data, 
photos and engineering information. It 
gives a quick index source of reference 
for the complete data on Ideal variable 
speed pulleys, variable speed transmis- 
sions, automatic control motor bases, etc. 
—Ideal Commutator Dresser Co., Syca- 
more, Ill. 


Glass Block—A new Pittsburgh-Corn- 
ing glass block which combines trans- 
parency with the insulation value of the 
usual glass block is described in a new 
folder.—Pittsburgh Corning  Corp., 
Grant Building, Pittsburgh, Pa. 


Drainage—A booklet “The Young and 
Greenawalt System of Right-of-Way 
Drainage with Corrugated Metal Cul- 
verts,” tells the story of this well known 
firm of engineers and their work. Case 
studies of various jobs with interesting 
illustrations are included with a descrip- 
tion of procedure and practice.—Young 
& Greenawalt, Box 90, East Chicago, 
Indiana. 





ENGINEERING 


NEWS-RECORD e 


ANOTHER 
SEPARATE ENGINE (ge 5 a 
FOR SWINGING Bue ae 


nied 





ONE ENGINE FOR 
LOADING and HOISTING 


SETS NEW YARDAGE RECORDS 


FOR LARGE 


Visualize using ALL the power of 
your present dragline for hoisting. 
ONLY ... without swinging the ma- 
chine. Hoisting speed would be 
greatly increased. Now consider a 
second, independent engine for 
swinging, ONLY. Swing is speeded 
up in proportion to the faster hoist— 
the result: MORE YARDAGE 


HANDLED PER SHIFT. 
The Page TWO-ENGINE Walker 
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DRAGLINES 


gives you FAST HOIST and FAST 
SWING—at the same time. It is a 
miracle of balanced power, speed 
and flexibility. Even with its TWO 
Page Horizontal Diesel Engines—it 
is amazingly compact and economi- 
cal to operate. Get the facts about a 
Page TWO-ENGINE Dragline for 
YOUR job. Mail the coupon below 
—TODAY! 


PAGE ENGINEERING CO. 
Clearing Post Office Chicago, Ill. 


Address this coupon to: Dept. M-43, 
PAGE ENGINEERING CO., CHICAGO, ILL. 


Mail a copy of your new folder ''Page Walk- 
ing Draglines On the Job" with NO obliga 
tion to me. 


Name 


Street 


City 
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WYlobile Violsction 


a" A FOR WATER 


eae 


A ERE’S THE NEWEST CONTRIBUTION of W&T engineering to public 
health defense ...a trailer-type mobile chlorinating unit, designed to provide posi- 
tive protection of water supplies under emergency conditions, or to meet any need 
for closely controlled chlorination “on location” without delay. 

Using the dependable W&T vacuum principle, the unit provides for solution 
feed of chlorine over a wide range of application rates up to 300 Ib. of chlorine 
per day. Self-powered by a gasoline motor, it will draw injector water from an 
open source or pipe line, and apply the chlorine in the main against pressures as 
high as 100 Ib. per sq. in. Two 150 Ib. chlorine cylinders are cradled in the trailer, 
connected to assure continuity of supply. Hoses, cocks, tools and other accessories 
for making emergency main connections are provided. 

Data and experience gained by W&T technical experts in England during the 
past year, backed by W&T’s continuous experience with emergency chlorination 
equipment extending from before the last World War, are reflected in the design 
and construction of the unit. 

Both trailer frame and chlorinator are designed to stand up under the strenuous 
conditions of transport and service which exist during emergencies when faithful 
performance is most essential. Construction is exceptionally rugged to provide 
ample strength for rigorous duty. SA 120A 


WALLACE & TIERNAN CO., Inc. 













We can help solve your problems on 


SLODGE+-+ GUM 
VARNISH « RUST 
and CORROSION 


in all types of engines and fuel tanks 


AND SERVICE DATA 


PETROLEUM SOLVENTS CORPORATION 


331 MADISON AVENUE, NEW YORK, N. Y. 


Manufacturers of additives for motor oils and solvents for all types of petroleum residues 
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Manufacturers’ 
Activities 


eeennnnnneneeeereeee reer reer sce, 


THe Ranney Water COLLECTOR © opp 
of New York has transferred its sain 
offices from New York City to the Hey. 
burn Building, Louisville, Ky. The © om. 
pany name has been changed to Tue !},v. 
NEY Corp. 


A. W. Herrineton, head of the Maron. 
HERRINGTON Co., Indianapolis, Ind., 3 u:to. 
motive equipment manufacturers, was re. 
cently elected president of the Society of 
Automotive Engineers. 
| 
| R. H. Sturceon, manager of the small 
| excavator division for the HARNISCHFECER 
| Corp. of Milwaukee, has been appointed 
| acting head of the large excavator sales 
division. 
| F. D. Carroiu has been appointed dis. 
trict sales manager in charge of the Dal- 
las territory for the YOUNGSTOWN SHEE1 
| & Tuse Co. His headquarters will be at 
610 Continental Building, Dallas, Texas. 
THE GriFFIN EquipMENtT & Suppty Corp. 
of New York has transferred its head- 
quarters to 881 East 141st St., New York. 
In line with a plan of increased sales 
and service facilities for the entire West 
| Coast, the PirtspurGH EquitaBLe METER 
| Co. and Merco Norpstrom Vatve Co. 
have opened new sales offices in San 
Francisco and Seattle. Russ Waters has 
been appointed branch manager of the 
new San Francisco office, located in the 
Hobart Building, 582 Market St., and 
will have supervision of the new Seattle 
office as well. The Seattle office, located 


| at 119 W. Denny Way, will be super- 
| vised by FRANK P. TANGNEY. 





SEND FOR ENGINEERING 


H. E. Merrit, formerly advertising man- 
ager of the GENERAL ELEcTRIC construc- 
tion materials division, at Bridgeport, 
Conn., has been appointed product pro- 
motion manager to supervise sales devel- 
opment of fluorescent devices for both 
the accessory equipment and the wiring 
devices sales sections. 


W. C. Byrp, formerly sales representative 
for the Ruserow Co. in western North 
Carolina with headquarters at Charlotte, 
has been appointed sales manager of the 
company’s Baltimore division, to succeed 
the late Hugh C. Foster. Mr. Byrd’s new 
territory will include Maryland, Dela- 
ware, North Carolina, South Carolina, and 
parts of Georgia, Tennessee and West 
Virginia. 


THe Fichter STEEL Corp. of New York 
has announced the establishment of new 
offices at the Lincoln Building, 60 E. 42nd 
St., New York, N. Y. 


ENGINEERING NEWS-RECORD 


UNION | 
ceeding 
elected 
rectors. 
eral mi 
SHOVEL 


CARL C. 
manage 
Birmins 


Tae H 
Sennet! 
pointec 
the Du 
MaHR 


Dwick 
been ¢ 
chases 
Co., ¢ 


WIL! 
mana 
fice 0! 
at Bu 


engi 
East 
appt 


Mot 


rece 


Jou 
the 
Dia 
rep 
dus 
Pai 
for 


Lo 
C. 


VE 
jo 
of 
at 


oe = 


> lo 











J. H. WATTERS has become president of 
Union ASBESTOS & Rusper Co., suc- 
ceeding L. L. Conen, who has been 
elected chairman of the board of di- 
rectors. Mr. Watters was formerly gen- 
eral manager of the Marion STEAM 
SuoveL Co., Marion, Ohio. 


Cart C. Brown, who was until 1940 sales 
manager, for the Gutr States Steet Co.. 
Birmingham, Ala., died recently. 


Tae Highway Equipment Co., of 4107 
Sennett St., Pittsburgh, Pa., has been ap- 
pointed as distributor for all products of 
the Diamonp Iron Works, INc., and the 
Maur Mec. Co. Division. 


Dwicut A. Besser, of Canton, Ohio, has 
been appointed assistant director of pur- 
chases for the TIMKEN Ro.ier BEARING 
Co., Canton, Ohio. 


Wiu1am G. Crook has been appointed 
manager of sales of the new district of- 
fice of the CARNEGIE-ILLINOIS STEEL Corp. 
at Buffalo, N. Y. 


F. P. McKeeney, formerly assistant chief 
engineer of the Air Repuction Co., 60 
East 42nd St., New York City, has been 


appointed chief engineer of the company. 


S. Fans Situ, 77, president of the S. 
Morcan SmitH Co., of York, Pa., died 
recently. 


Joun E. Russexi, formerly manager of 
the Painesville, Ohio, sales offices of the 
Diamonp ALKALI Co., has become a 
representative of the nation’s alkali in- 
dustries in the OPM. He is succeeded at 
Painesville by Byron H. Hurrman, 
formerly manager of the company’s St. 
Louis office, 


€. M. Danie, recently sales promotion 
manager for the INTERNATIONAL Har- 
VESTER Co. at Terre Haute, Ind., has 
joined the staff of the sales department 
of the LaPLant-Cuoate Mre. Co., INnc., 
at Cedar Rapids, Iowa. 


SAUERMAN Bros., INc., Chicago, IIl., have 
moved their general offices from 438 So. 
Clinton St. to 522 So. Clinton St. The 
new quarters will occupy an entire floor. 


James B. Haypen has been elected vice 
president in charge of sales for the 
INDUSTRIAL BrowNuHoist .Corp., Bay 
‘City, Mich. 


THe CarneciE-ILLinois Stee, Corp. has 
announced the appointment of WILLIAM 
P. ANprEws as Cleveland district man- 
ager of sales, succeeding F. R. Gammon 
who was recently named sales manager 
of the New York office. 


J. Netson Hicks has been appointed 
manager of the Boston branch of JouHNn 
A. Roesuinc’s Sons Co., Trenton, N. J. 
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It's The Famous 
Plymouth Transmission . . . 


Change speeds quickly, with 
patented sliding gear action. 
One reason a Plymouth will do 
the job faster! 


..... TALK over your 


Locomotive Problems with 


PLYMOUTH! 


@ When the right locomotive goes to work 
on your job, you start saving time, fuel, 
money. Get a free analysis of your loco- 
motive problem—from Plymouth’s indus- 


trial locomotive engineers. 


or phone.... 


PLYMOUTH LOCOMOTIVE 


—Division of The Fate-Root-Heath Co., Plymouth, Ohio— 


Look at The Massive 
Frame & Bumper Construction 


There's where Plymouth builds 
extra strength, longer life into 
a locomotive. 





Write, wire 


WORKS 








OW 7 Industrial Locomotives 








: BAILEY METERS 
AND CONTROLLERS 


FOR SEWAGE TREATMENT 
AND WATER SUPPLY... 


@ Venturi Tubes, Weirs, 
Fiumes, Nozzles and other 

primary elements; Mechanic- 
Hf ally and Electrically operat- 
ed Registers and Complete 
Automatic Control Systems. 





BAILEY METER COMPANY 


1029 IVANHOE ROAD @ CLEVELAND, 0. 
Bailey Meter Co. Ltd., Montreal, Canada 





MO 
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/“LEX-PLANE”’ 


FINISHING MACHINES 
AND 
JOINT INSTALLING 
MACHINES 


| FLEXIBLE ROAD JOINT 


MACHINE CO. 
WARREN, OHIO 
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HOISTS PUMPS LIGHT PLANTS 


There's a reason why the largest contractors 
select Sterling Hoists, Pumps and Lighting Plants 
for their most important jobs. Contractors every- 
where have found they can do more work at less 
cost with Sterling Construction Equipment because 
Sterling's Fully Suoslepet. Thoroughly Tried and 
Proven Design assures dependable performance. 











Sterling Construction Equipment on your job 


SM EDL me cin pede tna oi 
MACHINERY CORP 
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‘BELMONT 
IRON WORKS 


: PHILADELPHIA ROYERSFORD EDDYSTONE 


So 


i Fabricators Contractors 

za Exporters 

i STRUCTURAL STEEL 

; BUILDING & BRIDGES SURFACE MARKERS 


RIVETED—ARC WELDED 
BELMONT INTERLOCKING 
CHANNEL FLOOR 
Office * 44 Whitehall St. 


For STREETS and HIGHWAYS 
“The Eyes of the Road” 


Suggestion: for your problems, no obligation. 


Dobbie Foundry & Machine Co. P ag 
i Niagra Falls, N. Y. | E_ philadelphia, Pa. New York Office 


THE STAR-LITE C( 312 £. MARKET ST. INDIANAPOLIS, IND : 


DERRICKS « WINCHES’ « SHEAVES : 


tNeeenenenensonevensenenesnenucsesonnessnenenensnsssescoueccenseasonssounecenssaensctsensesesereesiuieete: 


“HUANG GRDOOO EERO FOND ORONO ORREODERENOO OOD 





reer ae Senenanenneennonsrnnuneunrnnnatyeeney. a eee ae oe eee Ete eT ee Os ee 
Tue Mount Vernon | PRORECEOY DRILLING 
proce co. | AUITARMHITIay | CONTRACTORS 
RIDGE UO. , = DIAMOND AND SHOT CORE 
' Po BORINGS—DRY SAMPLE 
Engineers Contractors DRAGLINES, BACK HOES mn BORINGS 
STRUCTURAL STEEL Crawler or Truck—Gas or Diesel & 
RAILWAY AND HIGHWAY  [MAMAMMOMO =| "u"Seten losing tor tems 
i : : : Als 
BRIDGES i Bea BYER MACHINE : : Manufacturers of oenid and Shot 
BUILDINGS AND VIADUCTS i : TB | = = Core Drills, Accessories and Equipment 
= : € 


RAVENNA, OHIO 


MOUNT VERNON, OHIO BROCCO SPRAGUE & HENWOOD, Inc. 
a : = SCRANTON, PA. Dept. E U.S. A. 








‘Veneunsnnnnernessennanennneceenencenesnenvesnenensesonnesoanecuncns uesnsnec cons cnesesuerensensennenensansonnastnonsseneeveereriy 


THE OWEN BUCKET CO. 
6010 BREAKWATER AVE. + CLEVELAND, O. 


BRANCHES: New York, Philadelphia, Chicago, Berkeley, Cal. 
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Write FOR PRICES ON FLEXCELL’ 
| BITUMINOUS FIBRE EXPANSION JOINT 





NEVER LIKE THIS ALWAYS LIKE THIS 


@ Flexcell Bituminous Fibre Expansion Joint is not on the 
“critical” list... It is a resilient, non-extruding type which 
meets specifications of Army and Navy Departments and 
A.A.S.H.O....Write for complete specification data and prices! 





THE e 7 
| THE CELOTEX CORPORATION, CHICAGO | 
| O Please send complete specification data on Flexcell | 
| Bituminous Fibre Expansion Joint. | 

= a i ie coin | Please quote on following:...........cccceeseeees | 

Dp. BN he iekag Nashoba 0h ahaa eases oak fe ces | 

CORPORATION 
| PNG Wb d ok Ge rinoewie Vk de ee bad cde wk chabiwenveeee | 
Cc a4 4 Cc A GS o | MR I ie ind aco Sebauvcesenwed CO aiateeewawdase 
! Dasa sericka tahue ie ckc kaw eeeel aioe cae eekes | 
* The name Flexcell is a brand name identifying a cane fibre 
expansion joint marketed by The Celotex Corporation. Be euecbemunmem cant ep eee eee came exam ante dum Cae Ge EE ate eee etne eee ene dee ome om ao 
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WHERE BOMBERS ARE BORN... 


The World’s First Structures of Revolutionary Ferroglas! 


Streamlined giants are these new, completely air- 
conditioned bomber plants at Forth Worth, Texas 
and Tulsa, Oklahoma. 


Safeguards for democracy ... operated by the 
Consolidated and Douglas Aircraft corporations 
for super-aircraft production in our nation’s 
great armament program. 


Each nearly a mile long and a city block wide, 
these enormous buildings were completed in 
record time with the help of Truscon Ferroglas... 
an outstanding product of Truscon’s well-known 
engineering skill and production facilities. 
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Fundamentally, Ferroglas panels are built-up 
laminations of Truscon formed steel sheets and 
Fiberglas insulation. In the essential qualities of 
insulation, sound absorption, fire resistance, 
interior light reflection and diffusion, Truscon 
Ferroglas panel construction excels any previous 
specification requirements! 


As America’s largest manufacturer of steel build- 
ing products, Truscon is an important factor in 
speeding wartime construction...and is ready to 
help plan for a greater, more powerful America 
tomorrow. Truscon Steel Co., Youngstown, Ohio. 


The Austin Co. Designers of both plants, and builders of the Fort Worth, Texas plant. * Manbattan-Long Construction Co. Builders of the Tulsa, Oklaboma plant. 
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